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Scientific American, 


PSYCHOLOGY OF INVENTION. 

In all that has been written on how to invent, 
methods of invention, suggestions to inventors, ete., 
the advice usually given when condensed to the fewest 
words has been, “ Keep on thinking.” This is good as 
far as it goes, but thinking, unless it has a basis of 
knowledge, is valueless. The inventor must deal with 
existing materials, whether they be thoughts or mat- 
ter, in various forms. He is no more able to create 
thoughts than matter. The mind c@nnot be coerced, 
new thoughts will not come at command. 

If a conception of any subject be carefully investi- 
gated, it will be found to have some relation to a former 
experience. Possibly such experience may have been 
of such a nature as to produce a mental impression so 
slight as to be received unconsciously, and still suf- 
ficiently strong to develop into a well-defined thought 
or idea under proper mental conditions. 

Invention being practically synonymous with new 
thoughts, and thoughts being the outgrowth of 
knowledge, the value of knowledge to the inventor is 
apparent, even though it may be in the nature of 
obscure impressions of the memory, vague suggestions 
from men and things, or broad yet accurate and prac- 
tical information on any subject. 

It is a fact that the mind, when occupied on a given 
subject, and forced to consider correlated subjects, 
| acquires the penetrating quality which is vital to the 
| success of the inventor. 

It is while knowledge is being acquired in any 
direction that inventions in that line become possible, 
jand conceived under such conditions they possess 
greater value, because the work is done intelligently 
and in the light of fundamental knowledge. 

The works of such an inventor are ascribed to genius, 

while they really represent persistent effort supported 
| by knowledge. 

| ‘The term invention is here appiied with its broader 
|} meaning, which includes the idea of calling into exist- 
ence anything based on or originating in a new 
thought, whether in the realm of science, abstract or 
applied, or art or letters. 

After all, invention is little more than an excursion 
| beyond the boundaries of present knowledge, rendered 
possible by the accumulated experience of ages past. 
Progress is hindered by the fact that men re-enact the 
same things generation after generation, instead of 
acquiring a knowledge of what has already been ac- 
complished, and, with such knowledge as a basis, 
pushing forward to new fields. 

Inventors who have followed the plan here outlined 
have achieved both distinction and pecuniary reward, 
and if the general standard of invention could be 
raised to this level, results could be accomplished 
which would overshadow everything done in the past. 

There is certainly no limit tothe amount of mate- 
rial available. It is only necessary for the inventor to 
| place himself in the proper relation to existing 
materials to enable him to reach out and take the 
reward. 

© eee > + 6 > a 

THE EARTH AND THE INNER MOON OF MARS. 

The scrutiny of the planet Mars by astronomers dur- 
ing the summer of 1892, with the aid of more powerful 
telescopes and better equipped observatories than 
have existed at former favorable periods of observa- 
tion, and the sensational articles concerning this planet 
‘and its two little moons that have appeared in the 
| daily papers, have aroused great popular interest in 











18872 | the affairs of the earth’s next door neighbor of the solar 


| system, 

The satellites are peculiar as being the smallest 
heavenly bodies whose orbits and sizes have been even 
approximately determined. 

Phobos, the inner moon, having a diameter of about 
"8 | eight miles, is of a size easily comparable with the 
earth and objects upon the earth’s surface, its diame- 


*\ter and circumference being respectively almost ex- 


| actly one one-thousandth of the earth’s diameter and 
circumference. 

Let us suppose everything on the surface of the 
earth to be reproduced on the surface of Phobos, as 
|men, trees, ships, mountains, rivers, etc., all reduced 
_in size proportionally. It would be only necessary to 
| divide by one thousand the dimensions of any earthly 
| object to ascertain its dimensions as modeled on a Pho- 
| bian seale. 

A man six feet high would, on this scale, stand 0°072 


tas | inch of our measure on Phobos, and looking down with 


our human eyes to find him, we should have to look 
foran oval object about 0°022 inch diameter in its 
longest dimension, as we should see only the head and 


‘| shoulders. A good magnifying glass would be needed 
1888 | to determine the real character of the mere speck that 


would be visible to an unaided human eye at a dis- 
tance of two or three feet from the surface, on which it 


i864 | would be seen to crawl with a painfully slow motion. 


A few species of our larger birds could be seen in 
flight without a magnifying glass; only a few, the 
ostrich, the condor, the swan, could thus be discerned 
when their wings were not extended. 

The altitude of the highest mountains would not ex- 





tes Coed thirty, and the profoundest depths of earthly 
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seas yet sounded would be represented by twenty-six 
of our feet. 

A ship of the size of the Great Eastern sailing on a 
Phobian ocean would be less than 74¢ inches long. A 
tight whale of average size reduced to our Phobian 
scale would be less than five-eighths of an inch long. 

A railway train of ten vestibule cars with locomo- 
tive and tender would have a length of less than six 
of our inches and its breadth would be represented by 
a line less than 0°02 of an inch in thickness. 

An earthly river, two miles in breadth and one 
hundred feet deep, would be represented on Phobos 
by a stream a little more than ten and one-half of our 
feet in breadth, and one and one-fifth inches in depth. 
Let this river be frozen over with a sheet of ice four 
Phobian feet thick, and the ice would be only as thick 
as a sheet of drawing paper. 

A square two and one-half of our inches on each 
side would represent a Phobian acre of land. A 
United States postage stamp would cover a space of 
nearly three Phobian city lots. A city like New York 
built to the Phobian scale would have streets ranging 
from fuur-tenths to one and two-tenths inches wide, 
and these would pass between buildings ranging from 
six-tenths of an inch totwo and four-tenths inches in 
height. 

Having thus constructed an earth to the scale of 
Phobos, in which, to unaided human eyes, only the 
largest quadrupeds and fishes would be visible, wherein 
we should have to look for all but the largest birds 
with microscopes, and in which all insect life would be 
undiscernible by any means at present known to us, 
Let us suppose an ordinary sized man transferred to 
its surface. 

If a good pedestrian, he could walk over the Phobian 
equator, circumnavigating the globe, in six of our 
hours, making strides of three thousand Phobian feet. 
The soles of his walking boots would be thirty Phobian 
feet thick. Each hair of his head would be ten Pho- 
bian inches in diameter. His feet would be over nine 
hundred Phobian feet long and about three hundred 
Phobian feet in breadth. In walking he would raise 
the toes of his feet above the heads of the Phobians to 
a height of five hundred feet. If his stature in earthly 
measurement be taken as five feet ten inches, he would 
tower into the Phobian sky to a height over one and 
one-tenth miles. 

Enormous giant as such a man would be to our im- 
aginary Phobian, he is, as compared with our globe, 
no larger than such an inhabitant of that satellite would 
be as compared with his little world. The truth is, 
there is no absolute standard of large or small. Size is 
strictly relative, and the physical man, considered 
inrelation to the universe, is nothing but a material 
point—a center of vital mental and moral forces, whose 
effects reach as far beyond the limit of his ken as the 
universe extends beyond the power of his vision. 
The life of man is a brief and narrow strip of imper- 
fect light, bordered on either side by impenetrable 


mystery. 


he Oe ee ee Se 
Memorial Fair Coins. 

Congress has appropriated two and a half millions of 
dollars to help the World’s Fair, to consist of memorial 
half dollars, or “‘ Columbian half dollars.” The designs 
of the coin have been selected. The reverse will show 
the main building of the exposition, and the obverse 
the head of Columbus. The plaster cast of Columbus 
was made by A. 8. J. Dunbar, sculptor, of Washing- 
tan, from a portrait which is recognized by experts as 
being as nearly authentic as any that exists, and is be- 
lieved to have been painted for Domenico Malipiero, 
a Venetian senator and historian, in 1501. This por- 
trait, with a well-traced history approving its anti- 
quity, was recently purchased by the United States 
Consul-General at Frankfort, Germany, for Mr. James 
V. Ellsworth, of Chicago. The work of coining the 
souvenir ““Columbian half dollars” will occupy a 
month or six weeks. - 

The bill also provides for the striking of 50,000 bronze 
medals, with appropriate devices and emblems, at a 
cost of $60,000, and 50,000 vellum impressions for 
diplomas at a cost of $43,000. 





A Water Weight Railroad. 

A novel form of inclined railway has been built at 
Bridgenorth, England. It connects the upper and 
lower parts of the town, communication between 
which was formerly provided by means of steps cut 
in the solid rock. The length of the track is only 201 
feet, but its vertical rise is 111 feet. There are two cars, 
on separate lines of rail, and they are connected by a 
steel cable passing round a wheel at the top. They 
are thus balanced, and a preponderating weight is 
given, whichever one is at the top, by pumping a sup- 
ply of water into a tank placed in the frame of the car. 
The steel rails are secured to ties which are bolted to 
the solid rock and also embedded in concrete. The 
brakes are normally on the wheels, and motion is only 
possible while the brakesman turns his handle. The 
track is eut out of the solid rock, so that it shall not 
spoil the beauties of the landscape. 
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Four Hundred Years, 
The approaching celebration of Columbus Day is in 
honor of @ historical event which, among the events 
whose centennials the world has arranged to celebrate, 
ig without @ parallel in world-wide importance, exact 
dating, and remoteness in time. 
With the exception of a few battles, whose dates are 
their historical connections with ancient 
eclipses, there are no events of great importance, 
earlier than the destruction of Jerusalem, whose dates 
are not in dispute. The time of Christ's birth is in 
almost hopeless obseurity, and the date of the cruci- 
fixion is variously assigned. From the rapidly accu- 
mulating evidence for this latter date, the writer is 
confident, however, that the twentieth century will 
witness, after nineteen centuries through which the 
true date has remained unknown, the grand celebra- 
tion of a centennial Easter day by the whole Christian 
world. 

The days that have passed since the discovery of 
America by Columbus have been counted with un- 
doubted accuracy, but the number that are needed to 
make four hundred years isa question that admits of 
debate and that has divided opinion concerning the 
true date for Columbus Day. It is not a question that 
is simply solved by adding 400 to the year of the dis- 
covery and assuming that four centuries are comprised 
between October 12, 1492, and October 12, 1892. The 
first ninety years in this interval was measured by a 
calendar in which the average length of the year was 
exactly 36544 days, and the remainder is being meas- 
ured in a calendar that omits three continual leap 
years in four centuries, and thus makes the average 
length of the year 10 minutes 48 seconds shorter. 
When the change was made from the old to the pre- 
sent calendar ten days were omitted, so that the year 
1582 contained but 355 days. 

Because of this irregular keeping of the calendar, 
October 12, in the year as it is now observed, marks a 
point nine days earlier in the autumn season than it 
did in the century when Columbus made his discovery. 
This error has been recognized by resolutions in Con- 
gress, and President Harrison, in conformity there- 
with, has proclaimed October 21, instead of October 12, 
as the day on which to “express honor to the discoy- 
erer and appreciation of the great achievements of the 
four completed centuries of American life.” 

The impression is current in many minds that a year 
is the period of time that the earth requires to make 
the circuit of the sun. This period is known as the 
sidereal year, but it is not the year to which the calen- 
dar that we now use is adjusted, and which has the 
length that is best adapted to human affairs. For this 
purpose a period of time known as the tropical year, 
which is 20 minutes 24 seconds shorter than the side- 
real year, is employed. This is the period to which the 
alternations of summer and winter, of long days and 
long nights, most nearly conform. Exactly stated, it is 
365 days 5 hours 48 minutes 4544 seconds in length. 
Our present calendar is adjusted to this year with 
great precision, and by it the anniversary dates for all 
modern historical celebrations are determined. 

This period will, therefore, probably be regarded for 
all time to come as the year. From the standpoint of 
astronomy it may be most concisely defined as the 
period in which the earth nods to and from the sun. 
This nodding movement is the resultant of two motions 
which the earth has with reference to fixed space. 

In an article published in the ScteNTIFIC AMERICAN 
SUPPLEMENT, No, 778, two years ago, the writer first 
pointed out the mistake that had been made in select- 
ing October 12 for the Columbian celebration. In that 
article it was shown that 146,097 days intervened 
between October 12, 1492, and October 21, 1892. Four 
hundred of our modern calendar years contain this 
ounber of days, as was there calculated, and four 
hundred tropical years are but three hours short of 
the same interval. For these reasons the 2ist of next 
October will be the appropriate quadri-centennial day. 
Then the sun will return again for the four hundredth 
time to the same position in the heavens, and pursue 
hearly the same course that it did on the New World’s 
natal day, 

As the period between successive nods of the earth 
to the sun has come to be recognized as the year to 
which human affairs are adjusted, it is well that Octo- 
ber 21 has been finally selected, since it points off four 
hundred of these periods as the span of four hundred 
years, 

The four hundredth sidereal year, or true revolution 
of the earth around the sun, also has a certain claim 
4 consideration as an appropriate anniversary date. 
eae of time will be reached on the evening of 
+ 26 in this country and on the morning of 

neeged 27 in Europe’ Then for the four hundredth 
time since the sighting at daybreak of Watling’s 
Island the relation between earth, sun, and stars 
will be such that there will again be on watch the con- 
ae ns that looked down upon that auspicious 

4810n. . 
_ anomalistie year is yet another cycle of a still 
re: rent length that is made by the earth in its course 

ut the sun, The earth travels in an elliptical orbit 


fixed by 


| with the sun at one of the foci of the ellipse. This 
ellipse, or track of the earth, does not remain in a 
fixed position, but shifts slowly around in the same 
direction that the earth is traveling, as though it were 
laid out on a gigantic turntable. 

The real shape of the earth’s orbit cannot be well 
illustrated, in perspective, and if pictured in plain 
view its appearance would be so like a circle that the 
fact that it was not would hardly be revealed except 
by measurement.» On the second of J anuary the earth 
passes the part of the orbit which is nearest the sun, 
and in July it passes the point that jis farthest away. 
The time between two passages of either of these 
points is 4 minutes 39 seconds longer than the sidereal 
year. After the earth has completed its circuit about 
the sun, it must therefore continue on for this length 
of time before it will be again at the same part of the 
elliptical orbit. Four hundred anomalistic years, or 
the four hundredth return to the same point on its 
orbit that it occupied at the time Columbus landed, 
will be completed on the 28th of next October. 

In the time of Columbus, the calendar instituted by 
Julius Cesar, as revised by Augustus, was generally 
followed, and that calendar, which is still used by 
Russia and Greece, differs from the one which we now 
use by twelve days. It will therefore be October 12 
with them, and four hundred Augustan years will 
have elapsed when it is October 24 here. 

8. W. BALcu. 
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The Acids of Fruits, 


We know that many vegetable and fruit products are 
esteemed rather for their pleasant or refreshing taste, 
and for their anti-scorbutic properties, than for any 
nutritive value which they may be assumed to possess. 
Yet even fruits of that character are especially valu- 
able as additions to our daily diet, on account of the 
potash salts and mild vegetable acids they contribute 
to the blood. We learn from Johnson’s Vegetable 
Food of the World that the grateful acid of the rhubarb 
stalk arises from the malic acid and binoxalate of pot- 
ash which it contains. The acidity of the lemon, 
orange, and other species of the genus Citrus is caused 


by the abundance of citric acid which their juices con- 


tain; that of the cherry, plum, peach, apple, and pear 
from the malic acid in their pulp; that of gooseberries 
and currants, black, white, and red, from a mixture of 
malice and citric acids; that of grapes from a mixture 
of malic and tartaric acids ; that of the mango from 
citric acid and a very fugitive essential oil ; that of the 
tamarind from a mixture of citric, malic, and tartaric 
acids ; the flavor of asparagus from aspartic acid, found 
also in the root of the marshmallow; and that of the 
cucumber from a peculiar poisonous ingredient, called 
fangin, which is found in many species of fungi, and is 
the cause of the cucumber being objectionable to some 
persons. 

It will be observed that rhubarb is the only product 
which contains binoxalate of potash in conjunction 
with an acid. Itis this ingredient which renders rhu- 
barb so wholesome at the early commencement of the 
summer, though in certain cases, known to medical 
men, its use may be injurious. 

The following table, compiled from some analyses by 
Prof. Berard, shows the percentage average chemical 
composition of five unripe fruits and of eight ripe 


largest proportion of mineral salts, potash, ete,—-The 
Gardeners’ Chronicle. 
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Smokeless Powder. 

On July 2, on the invitation of the directors of the 
Smokeless Powder Company, a number of gentlemen 
interested in military matters inspected the new works 
of the Smokeless Powder Company at Barwick, near 
Ware, England, anc witnessed an exhaustive trial of 
the qualities of the explosives manufactured by the 
company. About a hundred gentlemen were present, 
among them being Colonel Mackinnon, secretary of the 
National Rifle Association; Major De Hoghton, from 
the School of Musketry at Hythe ; Colonel Henry Plait, 
of the Carnarvonshire Militia ; Mr. Dougall, the manag- 
ing director of the company ; Mr. Rigby, well known 
both as a rifleman and as an expert in the making of 
rifles ; and representative members of the leading firms 
of gunmakers. 

The morning was spent in inspecting the various 
buildings, spread over a space of 126 acres inclosed in a 
ring fence, and in watching, without understanding, 
the process of manufacture, for, as may readily be con- 
ceived, the delicacies of the process are kept absolutely 
secret at this establishment, which claims to be the 
only one in the kingdom in which smokeless powder is 
produced. The visitors saw rolls of coarse paper 
churned into fluff as fine as cotton wool and washed in 
amash tub. They saw, also, men engaged in mixing 
malodorous acids. They saw great grindstones crush- 
ing some yellow substance, understood to be a combi- 
nation of the acids and the paper in some unknown 
proportions ; they saw the yellow powder treated by 
the granulating sieves, dried, sifted, pecked, and 
stored ; and at the end they were no wiser than they 
had been in the beginning. After luncheon, however, 
came proof positive that the various grades of nitro- 
compound produced by the company, a compound said 
not to be affected by damp or heat, had several definite 
virtues. First came atrial with a revolver, then trials 
with rook rifles, cadet rifles, and like weapons, at short 
ranges. Neither with them nor a sporting rifle nor 
with a fowling piece was there any substantial smoke. 
A slight blue and evanescent wreath of vapor rather 
than smoke followed each discharge, and the smoke 
following the discharge of a cartridge or two loaded 
with black powder was in marked contrast. 

The more effective trials, however, were at a longer 
range. First the powder was tried in the Mau- 
ser, Beaumont, Mannlicher, and various other foreign 
rifles, as well as in the 0°303 and the Martini. Not only 
was there no smoke, but excellent practice was made, 
particularly by Mr. Luff, of the North London Rifle 
Club. Then five men, having the spectators at the 400 
yards firing point, fired volleys at 500 yards and at 2 
yards, the result being that no substantial wreaths of 
smoke were visible. Finally, 500 shots were fired with 
the powder from the Maxim gun, with the result that 
there was very little smoke to be seen, although ten 
shots with black powder made an opaquecloud. Alto- 
gether the trial was of high interest and importance. — 
London Times. 
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The Bacillus of Measles, 
Germs have been found by various investigaters in 
the blood and secretions of patients suffering from 
measles. None, however, have been certainly proved 


fruits, comprising apples, pears, gooseberries, grapes, 
plums, cherries, apricots, and peaches : 


PERCENTAGE AVERAGE COMPOSITION OF FRUITS. 

















Unripe. Ripe. 
—— 

WAteP. cccccccccccccccsccccccccccoccce Ghvetevess 85'7 | 787 
Albaminoids ...........+« ibeaRgnessoceceseodecs o7 06 
Su cts tines ‘db 40 || «129 
Vegetable acids 15 } 13 
Pectose and gum 4°3 | 37 
Cellulose, ete 38 28 





The data thus given show that there is a consider- 
able decrease in the watery particles of fruit as it ap- 
proaches its full ripe character, resulting in a difference 
of 7 per cent, while the sugary constituents increase 
during maturation in a corresponding degree, rising 
from an average of 4 to nearly 13 per cent. 

There is very little actual decrease in the percentage 
of acids from the green to the ripe stage of fruits, but 
the acidity becomes neutralized by the increase of 
sugar as the fruit approaches maturation. 

Many persons know from experience how much more 
pleasant and agreeable fruit is when gathered and eaten 
direct from the tree. This is undoubtedly in part 
due to the freshness and briskness of the vegetable 
acids contained in the fruit, which, when so gathered 
and eaten, have not time to change into any other sub- 
stance. Stale fruit, on the other hand, is unpalatable 
from the very fact that it has lost this pungent and 
brisk taste. 

Pectose forms the substance known as vegetable 
jelly, and it is to this constituent of fruits that jams 
owe their firmness. Cellulose is the fibrous part of 
fruits, and it is in this portion that we should find the 





to be active agents in the production of the disease. 
Very recent investigations are those of Canon and 
Pielicke, of Berlin, and they are reported in the Per- 
liner Klinische Wochenschrift for April 18. There 
seems ground for the belief that the germ they have dis- 
covered is the active cause of the disease. It is a ba- 
cillus varying considerably in length and appearance 
under different conditions. It was found in the blood 
of fourteen patients sick with measles. A similar germ 
was also found in the sputa and the nasal secretions. It 
was present during the whole course of the disease, and 
occasionally for two or three days after active symp- 
toms had disappeared. It was most abundant at the 
time of defervescence. . In seven cases in which active 
symptoms had disappeared, but in which the rash had 
not wholly faded, the bacillus could not be discovered. 
This bacillus is undoubtedly different from any germ 
yet described in connection with measles, It is to be 
hoped that the belief of the discoverers will soon be 
confirmed by the investigations of others.—J. Y. 
Med. Jour. 
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George Sydney 
The death of George Sydney Percival on the Ist inst. 
eut short a career of unusual promise. With what 
seemed at times almost a genius for mechanics, a love 
of study, and a conscientious devotion te his work, re- 
gardless of time or personal comfort, Percival at the 
age of 25, and with only two years’ practical experience, 
had won the confidence of one of the principal engineer- 
ing firms in the country, being intrusted by it with 
novel designing as well as the erection of costly steam 
plants. He was a member of the American Society 
of Mechanical Engineers, also of the First Battalion 
Naval Reserve, and a graduate of the Columbia Col- 
lege School of Mines. 





Percival, 
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BY GO. M. BOPKING. 

Notwithstanding the tendency of scientific know- 
ledye and general enlightenment to dissipate supersti- 
tion, the proportion of. believers in certain kinds of 
demonstrations attributed to the supernatural is be- 
yond belief; yet when we find, on investigating the 
subject, that many coincidences have occurred which 
seem to establish the claims of the advocates of such 





Fig. 1.—FORKED TWIG DIVINING ROD. 


beliefs, it is no wonder that some of these notions gain 
credence, especially in view of the fact that the ma- 
jority of unsuccessful experiments are never made 
known. 

The divining rod—so called—is a very ancient device, 
but the belief in its efficiency is as strong to-day as, 
it ever was, yet there is no scientific reason why it 
should be of any use whatever for any of the purposes 
to which it is applied. The ancient divining rod (Fig. 1) 
consisted of a forked twig of hazel, apple, or any fruit- 
bearing tree. It was held in the hands with the 
branches both lying normally in the same horizontal 
plane, with the crotch pointed either toward or away 
from the body of the operator. It was carried in this 
position over the ground, and whenever the forked 
twig bent downwardly it indicated proximity to water, 
minerals, or metals. The same performance is gone 
through with in these times, and we often hear of| 
remarkable successes attained by modern operators. 
These successes are due partly to the good judgment 

« of the operator, but mostly to 
i[h sheer luck or chance. The dip- 
, ping of the rod is not due to the 
action of the water or minerals, 
but to the voluntary or invol- 
untary movement of the muscles 
of the hands and arms. If we 
assume that the operator is hon- 
est, we must admit the move- | 
ments to be involuntary. In| 
using the rod the hands are held 
in a strained, unnatural position, | 
which renders it very difficult to | 
hold the twig for any great 
length of time in the prescribed 
position without causing the 
muscles to twitch and thus com- 
pel the branch to dip. 

The mineral rod illustrated in 
Fig. 2 is formed of a tube prefer- 
ably, though not necessarily, of 
bamboo, with compartments at 
its ends. In one compartment 
is placed a piece of loadstone, 


=) 











Fig. 6.—INDUCTION 
BALANCE. 


and the other is partly filled 
with quicksilver. Both ends are 
corked and the instrument is 


held as shown in the cut. When 
the loadstone end dips it is sup 
posed to indicate iron, but when 
the quicksilver dips it is taken 
as an indication of precious 
metals 

Although it does not seem ad- 
visable to multiply the accounts 
of these unscientific and worth 
jess instruments, still, to convey 
an idea of the variety of devices 
of this class in existence, one 
more example is illustrated. The 
instrument consists of a small 
bottle suspended by a string 
and covered with thin cloth tied 
around the neck of the bottle. 
A specimen of the meta] or min- 
eral sought for is placed in the 
bottle. The string by which the 
bottle is suspended is held by 
the hands as steadily as possi- 
ble. The bottle first revolves in 
one direction and then in the 
other. When it stops it begins 
to oscillate like a pendulum. 
The line of vibration is supposed 
to point to the object sought. 
The operator carries the device 
im the direction indicated until 


Fig. 7,-INSTRUMENT FOR DETECTING 


UNSCIENTIFIC AND SCIENTIFIC DIVINING RODS. | vibration ceases; the point where this occurs is the 


‘spot where the mineral or other substance looked for is 
‘to be found. If several different substances are looked 
for, a sample of each must be put in the bottle. 

It is needless to say that all these devices and meth- 
ods are devoid of any scientific principle, and if they 
ever give indications that lead to a find, it is either 
accident or coincidence. In the case of the last instru- 
ment described, the string naturally untwists when 
‘the downward pull of the weight comes upon it, and 
| the acquired momentum of the revolving bottle causes 
| it to continue to revolve after the string is untwisted, 
and twists the string in the opposite direction. The 
‘torsion thus produced revolves the bottle in the oppo- 
| site direction, and so on until equilibrium is estab- 
lished. This will take some time; perhaps a half hour 
le more. At the expiration of this time the hands of 
‘the operator are so tired as to be incapable of holding 
the string steadily, and as a result the oscillations 
follow. 

As to the scientific divining rods—if such a term can 
be applied to scientific instruments—the simplest of 
these is the miner’s compass, shown in Fig. 4, and 
familiar to most readers of this article. It is simply a 
magnetic compass needle arranged to swing in a ver- 
tical plane. Its pivots being jeweled, it swings freely 
and points to any body of iron or magnetic ore con- 
tained in the earth. It is operative for a considerable 
distance, and has been used for years for locating iron 
mines; but it is of no use whatever for other than 
magnetic metals or ores. 

In Fig. 5 is shown an instrument devised by 
the writer, in which a coreless induction coil of pecu- 
liar construction is used in eonnection with the tele- 
phone for indicating the presence of metals. The 
induction coil consists of a primary coil, preferably of 
rectangular form, made of coarse wire, No. 18, and 
connected with a rapid automatic circuit breaker and 
battery. The secondary coil is made of fine wire, 
No. 36, and is arranged exactly at right angles to the 
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Fig. 2.-ROD FOR IRON AND PRECIOUS METALS. 


coarse wire coil. A telephone is connected with the 
secondary coil. Ifthe primary circuit is continuously 
and rapidly interrupted while the coil is not in the 
vicinity of any metal or magnetic material, no sound 
will be heard in the telephone, as all the inductive 
influences are equal and opposite; but when the coil 
is held in proximity to a body of metal or magnetic 








| the four coils of the balance, ar- 
|ranged in pairs separated from 


or interrupter, I, thus constitut- 





THE PRESENCE OF METALS UNDER WATER. 
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ore, this equilibrium is disturbed and the sound is 
heard in the telephone. 

The distance through which this instrument is ope- 
rative depends upon the diameters of the coils and the 
strength of the current u: “d in the primary coil. The 
larger the coil and the larger the current, the greater 
will be the penetration of the inductive effect. As the 
induction is effective for only a few inches in an ordi- 
nary coil of 6 or 8 inches in length, the instrument is 

_ useful for minerals lying 
ha near the surface. It 
( (4 may be used to advan- 
we tage on the sea bottom, 
along cliffs, in wells and 
borings, and upon 
ground abounding in 
metals lying near the 
surface, by simply caus- 
ing it to pass over or 
near such surfaces, 
When it is to be used 
: under water, it must of 
j course be inclosed in a 
waterproof casing of 
non-metallic material. 

This instrument, 
whieh is an induction 
coil pure and simple, 
should not be confound- 

ed with the induction 

balance described be- 
i low. 
ay The induction bal- 
ance invented by Pro- 
fessor D. E. Hughes has 
had a number of useful 
applications, one of 
which is the electric 
submarine detecter of 
Captain McEvoy. Pro- 
fessor Hughes demon- 
strated the extraordinary sensitiveness of the ap- 
paratus to the presence of small pieces of metal 











Fig. 3.—GOLD FINDER. 


|when brought near to one or other pair of coils, 


The arrangement of the bal- 
ance will be understood from 
Fig. 6, where P Sand P' 8' are 


each other and connected by 
insulated wires. The coils, P 
and P', are joined together 
through a battery, B, and a key 


ing the “‘ primary” circuit of the 
balance. The coils, 8 8', are con- 
nected through a telephone, T, 
and constitute the ‘‘ secondary ” 
circuit of the balance. The in- 
terrupter, I, may be either mani- 
pulated by hand or automati- 
cally, so as to give a continuous 
action. Whenever the primary 
circuit is closed by its means, 
acurrent traverses the primary 
coils, P P', and induces a corre- 
sponding current in the second- 
ary coils, 88'. This current is 
of course audible in the tele- 
phone, T, but by reversing one 
of the secondary coils, say 8', 
the current induced by the 
primary coil, P', in the coil, 8’, 
is made to oppose the current 
induced by the other primary 
coil, P, in the other secondary 
coil, 8, so that it is possible to 
eause these two induced cur- 
rents to annul one another and 
produce silence in the telephone. 

This is done by making the 
two primary coils and also the 
two secondary coils alike in all 
respects, and placing the second- 
ary, 8, at the same distance from 
P that S'isfrom P'. The final 
adjustment to produce silence 
in the telephone can be made 
by altering the distance between 
a secondary coil and its primary, 
say the distance of S from P, or 
it can be made by means of a 
small piece of metal adjusted 
near one pair of coils, as was 
originally shown by Professor 
Hughes. To employ this ar- 
rangement for detecting metal 
masses it is only necessary to 
obtain a sufficiently good bal- 
ance in this way, and explore 
the field where the metal is sup- 
posed to lie by moving about 
the pair of coils, 8' P’. Then, if 





Fig. 4.—MINER’S 
COMPASS. 
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is come near a piece of metal, the inductive 
disturbance Which its presence creates will upset the 
existing balance, and the telephone, before silent or 
nearly so, will give out distinctly audible sounds, owing 
to the predominance of the induced currents in the 
secondary, 5’, over those in the secondary, 8. 

The idea of applying the balance to the detection of 
metals has been worked out by Captain McEvoy, who 
has reduced it to a thoroughly practical form. This 


these coi 
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turbs the balance, and the note, heard in the telephone 
very faintly until now, becomes unmistakably loud and 
clear. It is, indeed, somewhat surprising to find so 
marked an effect. 

If there is any objection to this instrument, it is 
that a body of metal lying in the plane of the coil will 
not affect it. 

———__—_————_—2+0+e— 
Pertinacious John Nash, 

When a pupil in Sir Robert Taylor's office, John 
Nash had an early opportunity of bringing himself 
into notice. Sir Robert, on one occasion, putting be- 
fore his clerks some plans to which certain alterations 
were needed in an unusually short space of time, was 











Fig. 5.-ELECTRICAL ORE FINDER. 

actual apparatus is illustrated in Fig. 7, where A is 
a portable case containing the adjustable coils, P 8, 
and the interrupter, I; B is a voltaic battery of two 
cells, which may be replaced by a small magneto- | 
electric machine giving alternating currents; T is the 
telephone in the secondary cireuit ; C is an insulated 
cable conveying the wires connecting up the two pairs 
of coils ; and D is the detecting or exploring case con- 
taining the two secondary coils, S' P'. The coils, P 8, 
inside the box, A, are separated by a layer of soft In- 
dia rubber, and an ivory screw passes through both 
coils and the rubber washer between. An ebonite 
head to the serew is adjusted by hand so as to press 
the coils together or let them further apart by regu- 
lating the pressure between them and the India rub- 
ber. The simple device adjusts the balance of induc- 
tion and reduces the telephone to silence. 

The interrupter is a special device which consists of 
a small iron reed or tongue kept in vibration by a 
small double-poled electro-magnet, thereby interrupt- 
ing the current a certain number of times per second, 
so as to give out a definite note which is easily recog- 
nizable in the telephone. 

A switch, E, at the box turns the current from the 
battery on and off the interrupter at a moment’s no- 
tice. The telephone is the 
ordinary speaking receiver 
of Bell. 

The cable, C, is insu- 
lated with India rubber 
having its pores filled up 
with ozokerit or black 
earth wax forced in under 
pressure and when in a 
hot fluid state. It is fur- 
ther protected with an 
outer braided sheathing, 
and is fitted to the box, A, 
by an ingenious socket, 
Which in an instant estab- 
lishes connection between 
the corresponding prima- 
res and secondaries, and 
locks them together. The 
detecting case, D, is made 
of wood soaked with par- 
afin wax. It is water- 
tight, and contains two 
“xPloring coils, 8 P, Fig. 6. 
When it is lowered into 
the water by the cable, C 
and moved about, or dreg- 
ged over the bottom, the 
instant it comes against a 
Plece of metal, such as a 
torpedo case. a chain, or a 


submarine cable, it dis- 








| what he required. This being overheard by young 
Nash, he ventured to ask if he might undertake the 


annoyed at being told that it was impossible to do 


task which had been declined by his superiors, Sir 
Robert, struck by the earnest manner of the boy, 
granted his request. Nash immediately went to his 
room, procured paper and candles, and, sitting up all 
night, labored incessantly at the drawings, and by 
the time appointed appeared before Sir Robert with 
the plans completed. As another illustration of Nash's 
perseverance in after life, and his determination never 
to be overcome by seeming difficulties, it is told that on 
one occasion, having to go to some out-of-the-way place 
in Wales, he disdained the accustomed road, which 
was circuitous, and resolved to seek a more direct path 
to his object. Setting out on foot, he encountered 
many hedges, ditches, and fences, most of which he 
passed, but not without difficulty. At last meeting 
with a locked gate, awkwardly framed and inconveni- | 
ent to mount, he was seen to retrace his steps several | 
hundred yards, make a sudden run and attempt to 
vault over the gate. Failing in this, again and again 
he put forth his strength, and nearly accomplished his 
aim ; at last stripping himself of his coat and waistcoat, 
by a longer run and a desperate spring he succeeded in 





clearing the barrier. He was then seen to climb de- 
liberately over the gate, retrace his course, put on his | 
clothes, and proceed quietly on his way.—The Archi- 
tect. 





THE STEEL STEAMER CHOCTAW. 
The builders of vessels for the freight business on 


‘the great northern lakes are sharply competing with 


each ether in the building of the most economical and 
efficient craft for the enormous transportation service 
now being done, and whichis growing with marvel- 


|ous rapidity. The ability of a vessel to carry an extra 


100 or more tons of cargo, the efficiency of its engines 
in comparison with its coal consumption, its average 
rate of speed and freedom from liability to any sort of 
accident likely to interfere with the daily perform- 
ance of its full work, are all carefully considered in 
the making of contracts for the new freight steamers 
now being built for the lake trade. This is necessary 
because there isso much competition in the carrying 
business that the smallest differences in the efficiency 
of the vessels often mark the line between a profitable 
or a losing business for the owner of a vessel, and on 
this account the builders are constantly making im- 
provements in the steamers they are now turning out 
for this work. 

The accompanying illustration of the new steel 
steamer Choctaw, built by the Cleveland Ship- 
building Co. for the Lake Superior Iron Co., repre- 
sents one of the latest models of this class of vessels, 
She is 266 feet long on the water line, 38 feet beam, 





| and her moulded depth is 22 feet 4 inches. She will 


—— 


THE STEEL STEAMER CHOCTAW. 
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carry 2,683 net tons of fuel and cargo on a draught of 
15 feet, her speed, light, being 13 miles an hour, and 12 
iniles an hour when loaded. Her engines are triple 
expansion, with cylinders 17, 29, and 47 inches, re- 
spectively, and a stroke, common, of 36 inches. She 
has two boilers, each 11 feet in diameter and 12 feet 
long. 





—————— 
AN IMPROVED FIRE ENGINE PUMP. 

The illustration represents a double-acting fire en- 
gine pump in which the valves and intericr mechanism 
are arranged to be more conveniently accessible than 
they have been with previous forms of construction, 
thus facilitating the repairing or replacing of the 
valves whenever necessary, and lessening the expense 
of keeping the engine in order. The improvement has 
been patented by Mr. T. 8. La France, of 508 Spauld- 





LA FRANCE’S FIRE ENGINE PUMP. 


ing St., Elmira, N. Y. Fig. 1 is a vertical section, and 


| Fig. 2.a horizontal section, showing a portion of the 


section and delivery valves, on the line of the side in- 
lets for receiving water from either side of the engine. 
Both the pump barrel and casing are closed at top 
and bottom, neither end requiring te be opened, nor 
the back of the casing, the barrel, or its plunger need- 
ing to be removed, in order to get at the valves. All 
the valves, both inlet and outlet, are in the front por- 
tion of the casing, as shown in Fig. 2, and running 
vertically from top to bottom in this front portion are 
partitions, joined midway of their height by a hori- 
zontal dividing partition, forming upper and lower in- 
let valve chambers, while between these two sets of in- 
let chambers are upper and lower outlet valve cham- 
bers. The plunger is made with upper and lower solid 
heads, holding reverse cup-shaped leather or flexible 
packings between them. In the front of the pump 
casing are openings of sufficient size to take in or ex- 
pose all of the valves, these openings being covered by 
removable separate lids, whereby access may be 
readily had to either or both the upper and lower sets 
of inlet and outlet valves. By this arrangement of the 
valves and valve chambers the pump barrel and its 
outer casing may be cast in a single piece if desired. 
->-o-<- - 

Costa Rica, 

Although Costa Rica is only about half the size of 
New York State, its list of birds numbers 730 species. 
It is a country of forests and of all sorts of climates, 
from the torrid sea coast to that found at an elevation 
of 11,500 feet, the top of the volcano Irazu, where ice 
forms. 

The trees are not decidu- 
ous, althongh their leaves 
fall in part during the dry 
season, which extends from 
October to May. At the 
end of the rainy season, 
many North American mi- 
grants appear, and us the 
dry season advances they 
retreat to the coast region, 
and are not seen again till 
another year. Bird life is 
more abundant during the 
wet season, for the reason 
that fruit and insects 
abound at that period. 
The breeding season nearly 
corresponds with that of 
the United States. 

Near San Jose, at an ele- 
vation of 5,000 feet, are 
what are called “the prai- 
ries,” about five miles 
square. They become 
flooded to the depth of 
about an inch from Sep- 
tember to February, and 
on them are found a num- 
ber of species of water fowl 
and waders.—George KX. 
Cherrie. 
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ED 
THE HOMESTEAD DIFFICULTIES. 

The Carnegie Stee! Works, at Homestead, Pa., sev- 
eral views of which are given on our first page, are 
among the largest of the kind in the world. Their 
output of steel recently has even been compared to 
that of the famous Krupp establishment at Essen. 
The immense plant, in its machinery and buildings, is 
all of the wost modern type, embracing the most re- 
cent improvements, Superintendent Potter testifying 
before the Congressional lovestigating Committee 
that, by reason of the improved machinery, “ the out- 
put was 50 per cent greater than that of any other 
mill in the world!” This seems to be a truly enor- 
mous gain, but the improvements which have been but 
recently made in the machinery and methods in the 
manufacture of steel in large quantities are hardly ap- 
preciated by those not directly engaged in the basi- 
ness. The new beam mill, completed within the past 
two months, cost nearly a million dollars, and the en- 
tire establishment has been absolutely created within 
the past ten years, for it was only half a score of years 
ago that Homestead had less than a thousand inhabi- 
tants. Then it was an unimportant and unknown 
suburb of Pittsburg, while now it has over 12,000 in- 
habitants, substantially all of whom have obtained 
their livelihood and made for themselves comfortable 
homes by the building up of the great steel works at 
that point 

But at this thriving and prosperous industrial cen- 
ter there has been a “labor difficulty” which has at- 
tracted the attention of the whole country for the past 
six weeks, and, on July 6, the matter was the occasion 
of a bloody engagement, as of between opposing forces 
engaged in actual war, in which some twenty men 
were killed and a far larger number injared. 

On July 1 the 3,800 workmen employed at the mills 
were paid off in full, and work was “shut down,” the 
company having declined to sign an agreement to pay 


aseale of wages forthe future which had been de- 
manded for the men by the Amalgamated Association 
of Iron and Steel Workers, a labor organization to 
which all the men belonged. The men and the com- 


pany had got along under a similar agreement for 
the three preceding years, although there had all the 
time been a good deal of friction; from the fact that 
the company 
individually as to many details of the work, and on 
this account, after a failure to come to an agreement 
as to a future seale of wages, the company decided to 
no longer recognize or deal with the association as a 
body, but to hire all the help needed without regard 
to any labor organization. It may be briefly stated 
that the company had asked: First, a reduction in 
the minimum of the wage scale from $25 to $23 for 4x4 
Bessemer billets; second, a change in the date of the 
expiration of the seale from June 30 to December 81 ; 
and third, a reduction in tonnage rates at those fur- 
naces and mills where important improvements have 
been made, and new machinery has been added that 
has greatly increased their output, and consequently 
the earnings of the workmen. Where no such improve- 
ments or additions have been made, no reduction in 
tonnage rates was asked. It has been conceded by the 
men that the proposed reduction of wages would affect 
only 325 men out of the total number of employes. 

From the date of the stopping of work at the steel 
works the plant of the company was placed practically 
in a state of siege by the former workmen. 
of July, a sheriffs posse, in response to the Carne- 
gie Company's demand for protection, attempted to 
take nominal possession and post guards at the works; 
but they were captured by the men and sent out of 
town. The company had, however, in anticipation of 
trouble with their workmen, been making prepara- 
tion to meet it for some time previous. They had 
erected a high fence around their grounds, with a 
barbed wire strung along its top, through which an 
electric current might be sent; placed a great search 
light in commanding position, put up a big instan- 
taneous camera at an advantageous point, and in vari 
ous other ways were preparing to protect their prop- 

y. Asa partof this system of defense, a force of 
Pinkerton detectives had been engaged as watchmen, 
and they were to have been installed at the works in 
the early morning of July 6. Some 300 of the men, 
hired for this purpose, were, therefore, taken on two 
barges, in tow of tug boats, from Pittsburg to the 
works, which are on the south side of the Monongahela 
River, about eight miles southeast of its junction with 
the Allegheny. The fact that the company was thus 
moving to place Pinkerton men in its works at 
Homestead created the greatest excitement in the 
latter place. 

The news was telegraphed ahead and, on the arrival 
of the barges, just before sunrise, the river banks at 
Homestead were crowded with angry and threatening 
workmen. It had been intended to land the men from 
the barges near the pump house, fully a mile within 
the boundary line of the premises of the company, but 
the crowd speedily broke down the fence and poured 
over the company’s grounds along the steep embank- 
ment skirting the river, reaching the landing place 
ahead of the boats. 


erty 


found it difficult to deal with its men | 


On the 5th | 
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Then succeeded an engagement which lasted nearly 
all day. It has been disputed from which side the first 
shot was fired, but the firing quickly became general 
on both sides, and was kept up with occasional inter- 
missions until three o’clock in the afternoon. The 
strikers secured a sinall brass ten-pounder cannon and 
kept up a fire from it on the barges from within a steel 
billet embrasure on the grounds, while another cannon 
opened fire also from the opposite side of the river. 
The barges were of strong build, having been made 
for shipping iron, and as an extra precaution they had 
been lined with heavy steel plates. Little impression 
was therefore made upon the barges by the fire of the 
men on the banks, and then it was sought to fire the 
| boats, as shown in one of our views, which is repro- 
duced from a photograph. Oil was spouted on the decks 

and sides of the boats by means of hose and a small 
fire engine of the company, but the oil was a lubricat- 
|ing mixture and did not burn well, and the failure of 
‘this attempt was followed by an effort to burn the 
| boats with the flame from a natural gas pipe. The tug 
| boats had cast loose and left the barges early in the day, 
and at 5o’clock the men on the barges, seeing that 
there was no hope of escape, surrendered to the mo». 
Before surrendering they were promised protection, 
but on the way from the boats to the Opera House, 
| where they were finally lodged as prisoners for the 
‘night, they were most brutally assaulted and mal- 
| treated by the mob which lined the streets of Home- 
stead. 

Within a week after this bloody exhibition of organ- 
ized mob violence Homestead was taken possession 
of by the State militia of Pennsylvania, and a force of 
five or six thousand soldiers was encamped in the town 

|and upon the hills around, their tents upon the hill- 
sides being visible in one of the views, and from this 
date, under military protection, the company has been 
| gradually filling its workshops with non-union work- 
'men. Another view shows the headquarters of the 
Amalgamated Association at Homestead, where the 
men have been accustomed to assemble to mature their 
plans, and from which the leaders directed their cam- 
paign against the Carnegie Company. The office of 
the latter company in Pittsburg, shown in one of the 
| views, has a peculiar interest, from the fact that here 
was shot, a few days later, Mr. H. C. Frick, the manag- 
‘ing head of all the different Carnegie establishments. 
/A New York anarchist, a Polish Jew named Berk- 
man, went to Pittsburg for the special purpose of kill- 
ing Mr. Frick, and succeeded so far as to shoot him 
| twice in the neck and inflict several stabs in his back. 
| The wounds did not prove fatal, however, and Mr. 
| Frick has since sufficiently recovered to again assume 
|full charge of his vast business interests. It is not 
claimed that the would-be murderer had any direct 
|eonnection with the strikers’ organization, but there 
is only a question of degree of crime between the mob 
| which invaded the grounds of the Carnegie Company, 
and for hours took part in the bloody work there on 
July 6, and the dastardly miscreant who, on July 28, 
sought to aid in carrying out the work of the rioters 
by killing Mr. Frick. 

For the photographs from which some of our views 
are made we are indebted to Mr. B. L. H. Dabbs, of 
Pittsburg. 
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Artificial Precious Stones, 

What promises to be a most important discovery 
has been made by one of our Glasgow scientists. Al- 
| though imitation gems are obtainable in any required 
| quantity, the produetion of crystals having the hard- 
ness, durability, and other qualities, both physical and 
chenical,of natural stones has been one of the unsolved 
problems of applied chemistry. The most advanced 
efforts up till now have been made in Paris, and the 
French specialists have at least proved the possibility of 
producing sapphires, rubies, and other stones by artifi- 
cial means, their products being real gems, and not 
glasses. It is doubtful, however, if the originators of 
the French methods themselves claim that theirs are 
the methods of nature, and it is reasonable to suppose 
that the most natural method will be the most practi- 
cally successfulone. Although no geologist or chemist 
can declare the new process to be the process of nature, 
yet many analogies point that way. 

Experimenters in this field may have been partly dis- 
couraged by the thought that the gems of nature were 
produced under conditions of enormous pressure, to 
which might have been added very high temperatures, 
and that they were in some cases the products of long 
periods of time. It is possible, however, that too much 
weight has been given to this point. In the process 
now under notice no such discouraging conditions are 
present, and the method is wonderfully simple. Even 
working on the laboratory scale, using small vessels, 
stones have been obtained over one-sixteenth of an inch 
in diameter, and very large numbers have been formed 
apptoaching that size. There is no reason to doubt 
that working ona larger scale will yield stones of any 
size likely to be required. The noble nature of the 
products is beyond doubt, as they are very hard, in- 
fusible at all ordinarily attainable temperatures, and 
insoluble in any acid. The bulk of the gems are 
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white or rather colorless sapphires. They are com- 
pact and transparent crystals, and many specimens 
have a splendid luster. By subsequent treatment some 
of them have taken on the sapphire blue. 

Some of the specimens seem to contain a smal] 
amount of carbon. This element is sometimes present 
in small quantity in natural emeralds, a fact not gen- 
erally stated in books on the subject. In a few speci- 
mens the proportion of carbon seems to be considera- 
ble, and there are present individual crystals having 
physical properties more nearly allied to the diamond 
than to the sapphire. In nature diamonds are often 
found associated with other gems. In any case the 
products contain little or no silica, this compound 
being the characteristic ingredient in all kinds of glass. 
Apart from the possibilities of the process in the direc- 
tion of producing the diamond, the chief point already 
established is that of having found an easy method of 
crystallizing alumine. The Oriental ruby, Oriental 
amethyst, and other gems coming under the head- 
ing “ Oriental,” are all of them only variously colored 
sapphires, and alumina forms the chief constituent 
of the series. 

There is little doubt that the process will yield the 
ruby and other varieties. Apart from ornamentation, 
their hardness will fit them for mechanical purposes, 
and their cutting power is remarkable, perhaps due to 
the small amount of carbon already spoken of. The 
author of the process has sought the opinion of several 
of the foremost men of science, and their general ver- 
dict has been very favorable. The discovery may 
prove to be one of the most important yet made in 
mineralogical chemistry, and the future developments 
both commercially and scientifically difficult to esti- 
mate. The originator of the process is Mr. James 
Morris.—Glasgow Herald. 
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THE MOON AND MARS. 

A most interesting spectacle in the southern sky, in 
connection with the recent near approach of the 
planet Mars, was presented on the evening of August 
7, when the planet was for some hours apparently 
very near the full 
moon, as shown in 
the accompanying 
view. When one re- 
members that the 
planet was some 35,- 
000,000 miles away 
from us, while the 
moon’s distance is 
only about 240,000 
miles, that the dia- 
meter of the planet 
is just about twice 
that of the moon, 
and that the planet 
itself has two small moons coursing around it at a 
rapid rate, it was not necessary to call up the further 
comparisons, almost everywhere entertained, as to the 
probability of life on Mars and the absence of life on 
the moon, to render the sight one well worthy of 
attracting and holding the attention, aside from its 
beauty as a mere spectacle. 
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THE LOOPED PATH OF MARS, 

My father, Professor Richard A. Proctor, was very 
much interested during his lifetime in the study of 
the miniature earth, Mars; and about which now the 
scientific world is especially interested. In his maga- 
zine Knowledge for March 31, 1882, vol. 1, he makes 
reference to a map, published in an earlier number 
(March 24), of the looped path of Mars, designed by 
himself. With regard to it, he wrote as follows: 
“There are some 600 positions of the planet (all sepa- 
rately laid down before the path was carried through 
them), and the constructions for these involved many 
hours of labor.” The following is the illustration of 
the looped path, with the accompanying descriptive 
text, as written by my father: 

“Many even of those who have read the usual de- 
scriptions of planetary motions, in our text books of 
astronomy, are perplexed by the way in which the 
planets pursue 

Their wandering course, now high, now low, then hid, 
Progressive, retrograde, and standing still. 

“Mars, Jupiter, and Saturn during the last few 
months have given striking illustrations in the skies 
(as indicated in our maps) of their strange and at first 
view fantastic and irregular motions. Mars, in par- 
ticular, traverses a singularly devious course upon the 
background of the starlit heavens. It has seemed to 
me that it would be interesting to exhibit the real 
course of this planet, the one of all the sun’s family 
whose path, with reference to the earth, has the most 
complicated form. Of course, in reality this planet 
travels around the sun in an ellipse which is alinost 
circular in form, though considerably eccentric in 
position. The earth also pursues an elliptic path, 
smaller in size, still more nearly circular in form, and 
much less eccentric. But viewed from the earth, the 
planet Mars, in consequence of the combination of 
these two circling (but not strictly circular) motions, 
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travels on such & looped path as is shown in the ac- 
companying MAp. Here the planet’s position, as 
viewed from the earth (his geocentric position, as it is 
called), at the successive oppositions (or times of near- 
est approach to the earth), is shown by the small dot 
at the end of the dated radial line. Then, at succes- 
sive intervals of ten days, measured forward and 
backward from the time of opposition, Mars has the 
positions indicated by the successive dots. Of course, 
there is a place in the outermost part of each whorl 
where these ten-day dots meet without an exact ten- 
day interval; this, however, is unimportant, as in 
these parts of his geocentric path Mars is invisible. 
At the proper places along the planet’s looped geo- 
centric path are shown the places where Mars is in 





perihel ion (M), aphelion, M’, at a rising node (or crossing 
the plane of the earth’s orbit from north to south), 
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attaining its greatest height (indicated by the length 


of the “I”) above that plane at the point marked fs | 


gradually returning toward the plane of the paper 
which it crosses again at a point marked 6; then at- 
taining its greatest distance below the plane of the 
paper at the next point marked I, whence it returns 
gradually to the plane of the paper at a point marked 
Q; and so on continually.” Mary Procror. 
616 North Sixth Street, St. Joseph, Mo. 
August 7, 1892. 





Prof. Pickering’s Observations of Mars, 
In December, 1890, the Astronomical Observatory of 
Harvard College sent out an expedition to Peru in 
prosecution of its self-assumed task of making a com- 
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to return to North America for four or five years. 
By the end of that time Professor Pickering hoped 
to have mapped out the entire southern half of the 
heavens, which, as is well known, is far richer in 
bright \stars, clusters and nebule than the northern 
half, with which we are familiar. Professor Pickering 
also expected to be able to secure photographs of the 
moon which will be superior to any yet made. For 
instance, he hoped to be able to produce in that clear 
atmosphere a photograph six feet in diameter of the 
lunar surface. 

Another of the special objects of the expedition was 
to observe the planet Mars during its present opposi- 
tion. The chief difficulty with observing Mars in this 
country and Europe at the present time is that the 
planet is now in almost the lowest portion of the 
ecliptic, near to the horizon, and consequently the 
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THE GEOCENTRIC PATH OF MARS—BY THE LATE R. A. PROCTOR. 


(Q) at a descending node (or crossing the plane of the 
earth’s path from south to north), (8) the place where 


he attains his greatest distance north(}) and south | 
(}) of the plane of his orbit; the place where Mars is| 


at the point of his orbit corresponding to the vernal 
pay (beginning of spring) of his northern Seon | 
the me marked 6's T, and the corresponding point for 
© autumn of Mars, marked é’s =. 
The seale of the drawing is the same as that of my 
— of the orbits of the terrestial family of planets 
ars, Earth, Venus, and Mercury) in the ‘ Encylo- 


= Britannica,’ viz., fifty million miles to the inch, 
— me. this seale the iines I, I, ete., indicate the great- 

“stance attained by Mars north and south of the 
plane of the ecliptic. The northerly displacement, it 
Will be seen, is the greater. 


“Th 
Pl path of Mars must be regarded as passing above 





plane of the paper, at a point marked &, gradually 


plete map of the heavens. In order to do this it had 
been found necessary to establish branch observatories 
in various parts of the United States and other coun- 
tries, so that the entire sky might be mapped out. A 
preliminary station had been established at Chosica, 
Peru, in May, 1889, but it was found necessary to 
remove the observatory to a point where the cloudy 
season was ata minimum. Messrs. 8. L. Bailey and M. 
H. Bailey, two of Professor Pickering’s assistants, were 
in charge at the Chosica observatory. Mr. M. H. 
Bailey superintended the removal and made a tem- 
porary erection in the desert of Atacama, one of the 
driest spots on the earth and nearer the coast than 
Chosica. It was subsequently determined to establish 
a permanent observatory at a point near the city of 
Arequipa, where a position was secured at an altitude 
of about 8,000 feet. 

To this point Professor W. H. Pickering, accompanied 
by his family, started. The party does not expect 


telescopic view is affected by all sorts of atmospheric 
disturbances, 

In Peru, however, the planet will be almost directly 
overhead, and the observatory being situated at a 
high altitude, the difficulties of view occasioned by 
dense atmosphere will be avoided. With his superior 
instruments Professor Pickering will, no doubt, be 
able to make remarkable discoveries. The access to 
the observatory is very easy, as a line of railway leads 
directly from the coast to this point, and delicate and 
heavy instruments may be transported with ease and 
safety. 

Among the instruments which were taken to Peru 
were the Harvard Observatory eight-inch photograph- 
| ie doublet, a five-inch visual telescope and an instru- 
ment for measuring the brightness of stars. Professor 
Pickering took with him his own effective astronomi- 
cal “battery,” consisting of a thirteen-inch photo- 
graphic telescope with an eight-inch finder, a twenty- 

















inch reflector, made for the purpose of finding faint 
nebule, and an instrument with which he discovered 
the great spiral nebula in Orion, also a portable tran- 
sit instrument for determining time and a seismome- 
ter for observing earthquakes. 

Last year a visual twelve-inch telescope was added 
to the equipment, so that there can be no failure of 
the expedition on the ground of lack of instruments. 
Owing to the lack of building materials in the coun- 
try where the observatory is erected, the university 
was obliged to send with the astronomical outfit wood 
and iron for constructing the buildings and domes and 
iron piers for the telescopes. 

The New York Herald, to which we are indebted for 
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than the positives obtained by the use of the filings 
themselves, they permit the taking of an indefinite 
number of photographic prints. 
$$ — oa 
A DEEP BASEMENT. 

To make a basement on Broadway, New York City, 
as deep as the one shown in our illustration, is a work 
involving some interesting, though by no means novel, 

engineering features. To accommodate the great rope 
traction wheels which are to be used in the cable rail- 
way service of the Broadway railroad, it was necessary 
that this basement, in which the plant is to be located, 
| should be nearly 40 feet deep, and this is the depth at 
| which, on the corner of Houston Street and Broadway, 
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laws is their first and most important duty. The weak. 
ness of these organizations has been, and is to-day, th, 
they claim—not in words, perhaps, but in acts—tha; 
the organization of wage workers into unions give 
them certain “rights” not before possessed. Th: 
leaders of labor unions can engage in no better work 
than to teach their followers that whatever claim «; 
“ rights” cannot be enforced under the law is not right. 
‘and must be abandoned. If this had been done by 
labor union leaders, the twelve men who were recent}, 
shot to death at Homestead would be alive to-day, an 
the red smear of murder would not appear on so many 
| pages of the history of labor unions. 
| One of the facts which organized labor would do 
| well to understand is that under the laws of this coun 





the foregoing particulars, has received a special tele-| a permanent water-holding stratum is reached. It was | we 


¢ 
9, in which the professor says: 


|neath the street level, so that the space above might 


s 
ram from Prof. Pickering, dated at Arequipa, August | especially desirable to have the plant all placed be-| try a man may work for whom he pleases and for an) 


price that may be agreed on between him and his en, 


In my observation of Mars I have seen two large! be profitably utilized for stores and other purposes, | ployer, and that a we may © any ay — 
areas near the equator which are permanently blue. | Broadway property at this point being very valuable. to employ him an ire some one else in his plac: 


Near the edges they appear light blue. The light is 
slightly polarized. 


| 


| In order to have the room in this basement as clear 
as possible from obstructions, and of the whole size of 


Employes and employers have precisely equal rights 
\in these matters. Another fact equally important is 


The total size of the area is about 500,000 square | the building, 200 by 225 feet, the method has been fol- | that the law will punish the man who, by physica! 


miles, one-half the size of the Mediterranean Sea. 


lowed of sinking in the water-holding stratum separate 


foree, prevents another from working. To do so is a 


On June 23 a smal! dark spot appeared in the south-| foundations for the numerous pillars which are re- | lawless act, and that it is done by or for the benefit of 


ern show cap. 


Later this spot lengthened rapidly, and | quired to support the interior of the superstructure. organized labor makes no difference. The law does 


: : Maer Pa : 4 : hic ; izance of organized labor any more tha: 
early in July it was a thousand miles long, dividing | A great room is thus provided, in which there will be not take cogniza rg \ un 


the snow in half. 


no interior walls, in which will be placed the four en- 


it does of red-haired or temperance, or Catholic or 


Sixteen hundred thousand square miles of snow have | gines, of 1,000 horse power each, for driving the cables. Protestant labor. And not only the law of the land. 


melted within the last thirty days 
has apparently 
been transferred 
to the seas, across 
land 

Small, dark 
areas, surrounded 
by snow, appear- 
ed on July 10, and 
two days later I 
first saw a dark 
line in the fork of 
a Y¥ shaped mark 
in the direction of 
the seas. The line 
became more con 
spicuous on July 
14, and on the 
16th a dark area 
about the size of * 
Lake Erie appear- 
ed on the north- 
ern side of the 
stem of the Y, 
which was con 
nected with the 
northern sea. The 
next day there 
appeared a large 
dark gray area 
near the northern 
BCA. 

This had grown 
much fainter by 
July 23, and a new 
area appeared to 
the south of the 
northern sea, con 
cealing its outline. 
The line in the 
fork of the Y had 
disappeared, but 
the area of the Y had extended. On July 2% a large 
dark area, apparently either a lake or a sea, appeared 
near the melting snow, and on July 25 the southern 
branch of the Y became very nerrow. The outlines 
of the northern sea were seen again, a narrow white 
line stretching north from the snow. 

Many other changes were noted. Rapidly changing, 
faint whitish areas were seen. Green areas near the 
poles have not been seen for many weeks, but traces 
were recently suspected, and a bright green area was 
distinctly seen near the north pole last night. 

- +o 
Magnetic Photography. 

Prof. E. J. Houston describes his new mode of pho- 
tographing the magnetic groupings of iron filings as 
follows: I place a dry sensitized photographic plate 
over the magnet whose field I desire to fix, and after 
the characteristic groupings of filings have been ob- 
tained, I expose such plate while over the magnet to 
the light of « gas flame for a few seconds. 

This operation is necessarily performed in the dark 
photographic room. After exposure the light is turned 
out and only the non-actinie red or yellow light left. 

The filings are allowed to fall off the surface of the 
dry plate, and the finer particles that still adhere to it 
are brushed off by a feather or dry camel's hair brush. 
The plate is then developed and fixed in the usual 
manner. 

This process of obtaining records of magnetic fields 
produces true negatives, which, when employed for 
printing by bine print, silver print, platinotype, or 
similar process, produce excellent positives. 

As the negatives so obtained are more permanent 





DEEP BASEMENT OF THE BROADWAY R.R. POWER HOUSE, CORNER OF HOUSTON STREET. 


erating a shaft on which is a rope traction wheel, from 
which the power is transmitted, through other trac- 
tion wheels, to the large wheels on the shafts carrying 
the cable drums. There will be four of these large 
traction wheels on cable drum shafts, the wheels be- 
ing each 32 feet in diameter and 8 feet 4 inches wide 
over the face, weighing over 100 tons each. 
mained 
The Rights of Labor and the Laws of the 
Land. 

The laws of this country are the fairest, the most 
| reasonable and the most just laws that history records. 
| The principles which they embody are those which 

have been recognized as fair and just by all civilized 
nations in all ages, by the best and ablest men in those 
nations, and also by the great religious leaders and or- 
ganizations of the world. The liberty of the individual 
and the welfare of the state are the two chief interests 
of all just laws and all good government. These two 
interests are cared for in this country more carefully 
_and intelligently than they have been or are in any 


, other. This is proved by the fact that to get an an- 


'archist we have to import him ready made. The sun- 


| shine of our laws and customs is too genial for their 


breeding here. It is also proved by the fact that hun- 
dreds of thousands, yes, millions of men, since we be- 
| came a nation, have under our laws developed their 
| lives from a low beginning in ignorance, poverty and 
obscurity into intelligence, usefulness and prosperity. 
It is not under bad laws that such things can be done. 
It is only reasonable, therefore, that labor organiza- 
tions should be urged not only to obey the laws of the 
| land, but to teach their adherents that to obey these 


The melted snow | The engines are to be arranged in pairs, each pair op- but also the sentiment of right-thinking people every 


where makes it an 
evil and an inex 
cusable act to pre- 
vent the man who 
needs work and 
wants to work 
from doing so 
How much sym 
pathy for labor is 
there in the senti- 
ment which beats 
a man black and 
blue when he a; 

plies for the work 
the wages of 
which his hungry 
family needs—be 
cause he does not 
belong to a union? 
What sort of cha- 
rity would that be 
which would re- 
fuse help toa 
starving child un- 
less it was enroll- 
ed in some Sun 
day school miss 
sion class ? 

Still another 
point to be learn- 
ed by combina- 
tions of labor is 
that they cannot 
claim from the 
law the same re- 
cognition which it 
gives to employ- 
ers until they be- 
come equally re- 
sponsible before 
the law. As it is 
now the employer can be compelled to make good any 
violations of contract with his employes. But if his em- 
ployes, acting through a labor union, sign a contract 
to-day and break it, greatly to his pecuniary injury, 
to-morrow, he has no redress. This has recently hap- 
pened at Pittsburg, where several hundred employes, 
after signing an agreement to work, broke their agree- 
ment without any lawful reason, leaving the works 
idle. In such a case the employer has no remedy. The 
labor union insists on being ‘‘ recognized,” and uses all 
lawful and even many unlawful means to secure recog- 
nition, and yet has nothing of that responsibility be- 
fore the law upon which, only, can one business con- 
cern recognize another. When the law compels labor 
unions to become pecuniarily responsible for their 
actions, some phases of the labor question will be set- 
tled. Employers will prefer to deal with a responsi- 
ble organization rather than with individuals.—Rail- 
way Master Mechanic. 

a 

THE following directions for joining band saws are 
given by the Defiance Machine Works: Bevel each 
end of the saw the length of two teeth. Make a good 
joint. Fasten the saw in brazing clamps with the 
back against the shoulder, and wet the joints with 
solder water, or with a creamy mixture made by rub- 
bing a lump of borax in a teaspoonful of water on & 
slate. Put in the joint a piece of silver solder the full 
size thereof, and clamp with tongs heated to a light 
red (not white) heat. As soon as the solder fuses 
blacken the tongs with water, and take them off. 
Remove the saw, hammer it if necessary, file down to 


an even thickness, finishing by draw-filing lengthwise. 
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IMPROVED STEAM FIRE PUMP. 
is engraving, made by the Engineer, London, from 
P photograph, shows one of the largest stationary 

gines built in England. It has been con- 
structed for the Preston corporation, and is capable 
of discharging from eight to ten tons of water per 
minute. It will throw from one to ten powerful fire 
streams simultaneously. The pump has been fitted 
into the tug boat Ribble, and will be utilized not only 
for the extinetion of fires, but also for pumping out 
sunken vessels, and other work as occasion may re- 
it is intended by the makers, the Fire Ap- 


Th 


steal fire en 


ire. 
vilances Manufacturing Company, Northampton, to| 
be specially adapted for fixing in war vessels and large 
steamships, a8 it will develop great power within a 
confined space. It is said to be lighter by two tons 


than any other pump of its power at present known. 


The steam piston has two rods, one led over and one 
under the crank shaft. The crank webs clearing the 
Piston rods are connected to a crosshead having four 
= two of which are connected to the steam piston 
head ; oy: stay rods are fixed between the cylinder 
anhat _ pump head, passing over and under the 
oe aft (similar to the piston rods); two eyes of 
a Pere work on these stay rods, which serve 
ene ns ‘le purpose of stay rods and guides, with a re- 
chaff Pe rod from the crosshead to the crank 
Peon ne pump piston rod is led from the crosshead 
with ae piston. The crank shaft is furnished 
valve, wi aa pin or eccentrie for driving the slide 
a = is of the Corliss kind, with an exhaust 
faced. pic, ny eves are set in a thin plate, which are 
. ’ Pinned, and riveted over the holes in the cast 





Iron body, 
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New Steel Armor Plate Tests. 


The first armor plate test made on the 
grounds of the 
| Jul 
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pressed by stating that the total energy received by 
this plate was 25,040 foot tons—fully 50 per cent greater 
than the plates sustained in the two former trials—and 
yet the plate is far less injured than were the plates in 


the other tests.” 





| 
proving 
Bethlehem Iron Company took place 
y 30. The plate tested was a ten and a half inch 
Harveyized nickel-steel plate, 8 feet by 6, and weighed 
18,600 pounds. In tempering the plate was treated 
with the ice water process, which rendered the surface 
erie <8 pence ae : — shots from an 8| A correspondent asks us to name a subject on which 
promatberyee 6 ce a e plate; four into the | to exercise hisinventive genius. Here is one: It isa 
aushat enim — aan charges con- curious fact nobody has yet invented an anti-stickfast 
v0 wate ean _ vs _ a 250 pound Holt- | car window sash. The traveler experiences much the 
ements ie wr o the projectile was 1,700|same trouble nowadays in raising a car window 
apn nn fi why — 1 oes the plate about that he did fifty years ago. Now andthen a sash may 
a = € into bits the size of | be found that is dry enough or so loosely fitted it 
aoe ae meine. = wae na developed in the may be readily raised. But for the most part, espe- 
oo - eae n y Commodore Folger, cially in damp weather, the sashes stick fast or require 

ef of the Bureau of Ordnance ; John Fritz, superin-' much strength to move them. On some cars they re- 
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Rallway Window Sashes, 
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IMPROVED STEAM FIRE PUMP. 


sort to special levers to pry up and start the sashes. 
It seems as if some of our ingenious inventers might 
easily study out and furnish an anti-rattling, anti- 
ons of | sticking sash, in every way adapted to the wants of 
all present. Lieutenant Meigs, late of the United States|the public and wear and tear of railway require 
navy, who had charge of the shooting, said after the| ments. But the problem probably is not so easy 


tendent, and R. W. Davenport, assistant superinten- 
dent of the Bethlehem Iron Works, and the govern- 
ment army and navy inspectors. 

The success of the test surpassed the expectati 





test: “‘Comparing this test with the plates of foreign | and simple as it might at first appear, otherwise it 
manufacture tested at Annapolis, in November, 1890, 
and with those of domestic manufacture fired at in 
November last at Indian Head, there is evidently a 
material increase in ballistic resistance. The velocity 
of the eight-inch projectiles in this trial was the same 
as their speed in two former trials. The five projectiles 
fired at each plate in the case of the two previous trials 
consisted of one eight-inch and four six-inch projec- 
tiles, while in the present case eight-inch projectiles 
alone were used. The comparison may be best ex- 





would have been solved long ago. 
PEER aT 

HERCULITE, a new French explosive, is a yellowish- 
gray powder, composed of sawdust, camphor, nitrate 
of potash, and several substances that are kept secret. 
It cannot be fired by sparks, flame, or detonation. At 


a trial, a half pound charge of the compound was in- 
serted in a blast hole about four feet in depth, tamped 


with sand and earth, and fired by a special igniter, A 


block of stone about thirty tons was displaced, 
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What an Amateur can do in Telescope Making. 
To the Editor of the Scientifie American: 

Following the instructions given in the three SUPPLE§ 
MENTS sent me, I have made an objective for a tele- 
scope, the glass having a clear aperture of 64g inches ; 
anterior surface of crown, 46 inches radius; posterior 
surface fliut, 23 feet convex ; ratio of curvature being as 
1 to 6, to avoid as much as possible spherical aberra- 


tion. The inner surfaces, one convex and the other 
concave, are same radius, about 31 inches. 

With 200 diameters on white terrestrial objects, there 
is no chromatic aberration. The full aperture defines 
better than a partial aperture, if the air is still. A 
radial quarter of the objective gives good definition 
without color. This last is one of the most severe tests 
an objective can be subjected to, and, in buying a 
lens, should be resorted to. The star images show no 


wings, proving that the glass structure is perfect. 

I cast my roughing laps from zine, and cut the finish- 
ing laps from plate glass. I made the finishing laps of 
glass, so there would be no trouble from expansion and 
contraction from varying temperatures. I had to re- 
grind the inner surfaces of crown and flint many times 
before I got them exactly right. 

The rough pieces of glass I first chipped the corners 
from, and then cemented both disks to the end of a 
horizontal shaft having vertical and lateral play, and 
then revolved the edges of the glasses in a semicircular 
iron trough, with coarse emery and water, trough and 
all sitting in the top of a shallow box to hold water 
and emery. As the disks wore smallerI bent the iron 
trough to a shorter radius, and kept on until disks were 
circular. 

Since this my first attempt at making and mounting 
this kind of a lens, | have wondered why more amateur 
astronomers have not made their own telescdpes, in- 
stead of buying or doing without a good one. 

I am probabiy only an ordinary mechanic; but with 
patience any ordinary mechanic can dothesame. A 
knowledge of optics is essential, but easily acquired. 
All of this work I have donein four months, at my 
leisure moments, with appliances all of my own make, 
while running a drug store and practicing dentistry. 

Palmer, Neb. M. 

[The ScrentTivric AMERICAN SUPPLEMENTS alluded 
to are Nos, 581, 582, 583, on “Astronomical Tele- 
scopes.” } 








Some Uses for Plaster. 
BY JULIAN A. MOSES, 

Itcan be used in many places for filling up blow- 
holes, which are liable to show badly in a casting, or for 
eracks in the wooden bases of testing instruments. 
Bases themselves can be quickly and satisfactorily 
made from this material, and when deftly colored will 
defy close scrutiny. 

Suppose we have a negative in plaster and we wish 
to make a positive. When we pour the plaster, the 
line of demarkation will be invisible, as the layers are 
of the same color. To obviate this the upper layer may 
be colored, thereby showing where it stops and the 
other begins. By inserting a knife between them, the 
layers may be separated. 

The following are safe colors : 

Biue—Chareoal or litmus. 

Red— Venetian red. 

Black— Nigrosine or any aniline black. 

Remember that the aniline dyes are very soluble in 
water, they can only be used when the casting is after- 
ward varnished. 

It is often necessary to render plaster more durable 
to meet the requirements of the laboratory. There are 
several ways of accomplishing this desirable end, and 
the one I find best and easiest of manipulation is the 
following : 

After the plaster has set firmly, you proceed to 
evaporate all the water. This can be easily done by 
placing the cast in an oven until you can feel that there 
can be no moisture within. Place the cast, thus dried, 
into a bath of melted paraffine or stearine, and leave it 
there until all bubbes of air have been expelled. This 
is easily seen when ebullition ceases. The cast will be 
found to have increased in weight from 30 to 40 per 
cent, and is always an advantage for the making of 
bases of galvanometers, voltmeters, and other electrical 
instruments. Plaster isa boon to the experimenter, as 
it makes a more solid, though brittle, base than wood, 
and when thus prepared, with paraffine or stearine, is 
water and acid proof; and by simply rubbing with the 
hand a polish is produced that is very brilliant, though 
perishable, but which may be easily renewed by fric- 
tion with a dry cloth. 

Plaster in this condition may be satisfactorily turned 
on a lathe, and small patterns may be constructed of 
it, which would be very difficult to make from wood or 
metal. 

Suppose, for instance, a machine to be in process of 
manufacture. it seems to me that a small model of each 
and every piece, when put together, would be of great 
value, were any of the original pieces lost or broken, 





Scientific American. 


asa reserve stereotype would be to any of the great 
daily papers. 

If plaster during the casting of the model is submit- 
ted to too great a heat, it loses its water of crystalliza- 
tion, to a certain extent disintegrates, thus spoiling 
whatever was in the mould, and sometimes even falling 
into pieces, The ill consequences inherent in this de- 
fect can be avoided by mixing something with the plas- 
ter that will overcome this effect of the heat. Sub- 
stances that will do this must be incombustible, and 
must not form any chemical combination with the cal- 
cium sulphate, as shredded asbestos, powdered pumice 
stone, and powdered marble dust. Where great heats 
are required I would advise the use of the asbestos, as it 
will not only withstand the heat, but serves the pur- 
pose of holding the plaster together should it ineline 
to fall apart. It will be better, where perfect results 
are desirable, to soak the asbestos in water fora few 
hours. To save time, a bottle containing the asbestos 








in water should be kept handy. 

The proportions are, one ounce of the shredded as- 
bestos to one quart of water. The mixture should be 
stirred before using, and substituted for water in mix- 
ing the plaster. Marble dust, unless ground very fine, 
will give a rather rough impression ; so, for fine work, 
marble dust should not be used. Asbestos holds the 
plaster together; marble dust, while preventing disin- 
tegration, tends to weaken the plaster cast. 

Suppose a case where we have broken a part of some 
instrument, of which it would be difficult to make a 
pattern in wood, and that the instrument is an astatic 
galvanometer and the part broken is the upright from 
which the needle is suspended. Suppose its shape to 
be such that it is easy to “draw” from the mould, we 
would proceed in this manner: Place the fractured 
pieces together so that, if the part be of brass, it will 
look unbroken. These should now be laid on a piece 
of glass or paper and the plaster and asbestos mixture 
poured on. If there be any undercuts, or if the pattern 
be at all rough, it would be advisable to soap it. This 
ean be best done with a shaving brush, lathering the 
parts well, not forgetting to wash all the soap off after- 
ward, for should any lumps of soap remain on the pat- 
tern, blow-holes will result. The pattern is now in the 
piaster, of which a generous supply must be used. 
When the plaster is ‘‘ set,” make a few furrows and one 
or two conical holes with the blade of a penknife. 
They should be on the body of the plaster and about 
one-eighth of an inch deep, for the plaster which fills 
them acts as dowel pins. Soap the plaster and pat- 
tern, which are on one plane, and run your second layer 
of plaster and asbestos (this time slightly colored to 
show the line of demarkation) over the whole surface, 
placing in close proximity to the pattern a greased lead 
pencil, or a piece of glass rod, to serve as a “sprue” or 
hole to allow the metal to be poured in. When this 
upper layer is thoroughly set the two masses should be 
separated. This can be done by inserting a knife blade 
between the distinct layers and gently prying them 
apart. It will now be seen that the scratches that 
were made serve to show the exact relative position of 
the layers. Corresponding to the furrows in the lower 
plate will be slight elevations in the upper one. The 
pattern should now be removed as easily as possible by 
means of a penknife and a little gutter cut from the 
“sprue” to the impression. Before casting, the mould 
will have to be thoroughly dried in an oven, expelling 
all the moisture, which if left in the plaster would gene- 
rate steam, thereby spoiling the casting. It is true 
that this casting will be somewhat smaller than the 
original, but if we first dip our heated model into melt- 
ed wax or paraffine, thereby coating it with a little film, 
this extra surface will, probably, be enough of an ad- 
dition to allow for the shrinking of the casting after it 
has cooled. The result, if every precaution is taken, 
will be a casting that is smooth and without the an- 
noying marks and fins of an ordinary casting in sand. 
—Electrical Review. 





Cecoanut Brushes, 
The manufacture of brushes of coir, one of the indus- 
tries of Rhode Island, is carried on at East Greenwich, 
by Messrs. Pierce & Wadleigh. This material for 
brushes, says the Providence Jowrnal, is obtained 
from the husk of the cocoanut, which at first sight 
would be considered very unpromising, but by macer- 
ating in water and fermentation all the gelatinous 
substance is washed out, leaving the fibers in a state 
to be spun into a coarse yarn. The natives spin the 
fiber by rolling it on the knee with the hand until 
there is twist enough to form it into a coarse thread, 
somewhat like rope yarn, which is then made up into 
bales for exportation. The best is obtained from 
cocoanuts grown on some of the islands on the India 
coast—islands that are mere coral circles, on which a 
fringe of the trees grows, with the salt water on both 
the inner side and the outer side ; while that produced 
by the trees on the mainland, for lack of the salt water, 
apparently, is much inferior, and many arts are used 
by the natives to make this fiber simulate that of the 
islands, and obtain a corresponding price in the mar- 
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packed. The first process in manufacture of the brush 
consists in reeling the skeins on spools. These are 
placed on a very ingenious machine, invented by John 
Earnshaw, of East Greenwich. The brushes come from, 
the machine in couples, like the two webs of a double. 
pile fabric of plush, for instance, face to face, which js 
separated by cutting apart. The next process is put- 
ting the binding, which is made from the same mate- 
rial on a heavy braiding machine. This is secured by 
stitching through and through the brush, and is also 
done on a machine. Then the brushes are finished by 
trimming and shearing, like the pile fabrics before 
referred to, to give them a smooth, uniform face. The 
brush is semi-flexible, as it consists almost wholly of 
the fiber. A few light strips of wood are inclosed in 
the back to give it some stiffness. They are made in 
quite a variety, from the common scrubbing brush up 
to the neat clothes brush and brush for the bath. This 
coir fiber, owing, probably, to the tannin contained in 
it, is found to be almost indestructible by decay, as 
shown by an incident that occurred early in its manu- 
facture. Mr. Earnshaw used some of the tangled fiber 
for bedding in his stable, from whence it went into the 
rubbish heap, and after remaining there all winter it 
was used with the fertilizer in raising potatoes, and 
when the potatoes were dug, to Mr. Earnshaw’s great 
surprise, the fiber was found unchanged. Sohe had 
some of it cleaned out and manufactured, as it was 
evidently as good as ever, and as useless for a fertilizer 
as are scraps of leather. This property of the fiber of 
resisting decay makes the brushes invaluable for use 
in markets, as they never become foul, as the bristle 
brushes do in a very short time. The coir fiber is also 
used in making mats, for which purpose Mr. Earnshaw 
invented a loom. ~ 


Surgical Cotton, 

One of the forms of cotton industry that is rapidly 
developing in this country is the manufacture of ab- 
sorbent cotton for surgical purposes. The Teaxtile Re- 
cord says: This business is receiving attention from 
some large mills and it offers opportunity for consid- 
erable profits. The raw cotton is boiled in a solution 
of potash until all the waxy and greasy material con- 
tained in the fiber has been extracted. It is then 
placed in a whizzer and dried, after which it is put 
upon the card and run out into laps. Cotton thus pre- 
pared, when rolled up into a ball by the fingers, will 
sink to the bottom of a glass of water almost like a 
stone. Itis employed by surgeons for staunching and 
covering wounds, and is usually medicated with some 
antiseptic solution, like diluted corrosive sublimate or 
carbolic acid, with the purpose to prevent putrefaction. 
It is also employed for various uses in a sick room, 
where it has been found superior to the sponge as an 
absorbent of moisture. Cotton thus prepared fetches 
comparatively a high price, as it is sold in small pack- 
ages through houses that deal in surgical appliances, 
and directly to hospitals. 

A BABY CARRIER. 

Surgeons are but too familiar with the often life- 
long injuries and deformities experienced by sufferers 
as the result of falls during infancy from the arms of 
nurses. The accompanying illustration depicts a sim- 
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ple device intended to prevent such accidents ; while 
it may be useful in lessening the fatigue of carrying in- 
fants and freeing the arms of the nurse for other inci- 
dental duties. As will be seen by the figure, the ap- 
pliance consists of strong network attached to an eye- 
leted strap. This is thrown over the left shoulder 
and affixed to the end of the net, which is brought 
under the right arm by means of a hook. We draw 
attention to this invention, as we believe it to be cal- 
culated to be of service to such as have the personal 
charge of infants and useful as a preventive of a class 
of calamities to which very young children are liable. 
—London Lancet. 


Natural Gas in Tennessee, 
The Cumberland Oil Company, at Eagle Creek, 
Pickett County, near Birdstown, struck natural gas 
on July 28, which is flowing with a capacity of 1,000,000 
cubie feet per day. The place where the well is situ- 
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ket. It is imported in bales weighing about 250 
pounds, in the form of small skeins, very tightly 


ated is far from communication. The roar made by 
the escaping gas can be heard for miles. 
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SEA EAGLES IN THE HAMBURG ZOOLOGICAL GARDEN. 
are rare and very interesting guests from the eastern 
ast of Asia. The one with the white shoulders is a 
' ian sea eagle, Haliaetus pelagicus, Pall, and the 


Siber i 
an which is black except its tail, is his near relative 
from the Corean peninsula, the - Hhenaaa 


called by naturalists Haliaetus branickii, Tacs. 

Tbe Siberian sea eagle has been known si the 
time of Steller, the celebrated Russian traveler, who 
noticed it in Kamchatka, and mentioned it, as early as 
i744, in his deseriptions of that country, calling it 
“ Aquilla Marina ;” and in 1811 Pallas described it, 
» accurate drawings of the bird. Therefore, 


making 


these immense birds of prey of the East have been 


known for more than one hundred years, and yet very | 


few museums are so fortunate as to possess a skin of 
one of them. The Corean sea eagle is still more rare. 
In 1888 the Zoological Garden in Warsaw received the 
first skin of a bird of this kind, which was described 
py Tacsanowski. 

‘Tntil very lately no live specimen of either of these 


eagles was ever brought to Europe, the Zoological 
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Improved Bleaching Processes, 

The processes perfected by Messrs. Brin in the 
bleaching of fibrous matters employed in the paper 
mill seem worthy of note, says the Dyer and Calico 
| Printer. The bleaching is effected by means of decol- 

orizing gaseous agents and particularly by the use of a 
mixture of chlorine and electrified oxygen, to which 
they give the name of chlorozone. When the fibrous 
matter has been washed and brought to a desired con- 
sistency, it is introduced into the baratte (a sort of 
chard), in which it is agitated mechanically. The ves- 
| sel employed ought to be made so as to close tightly, to 
| prevent the escape of the gases. The chemical appara- 
tus employed consists of a reservoir of oxygen, say, for 
| Instance, one of Brin’s well known tubes, and a retort 
for the production of the chlorine. The tube leads the 
oxygen into the chlorine retort in sufficient quantities 
to make the mixture in the wished-for proportion. It 
serves the purpose at the same time of reproducing 
the peroxide of manganese. The mixture of the gases 
is washed and conducted into a gasometer. When the 
gasometer is full the contents are drawn off into an ap- 
paratus for the manufacture of ozone of the usual type. 








Garden in Hamburg being the first to possess living | After the electrical discharge the chlorozone is turned 
examples. Both of these were presents ; the Corean | into the baratte and the pulp agitated violently. The 


eagle was brought by Capt. Dethlefsen from Corea, 
and the other by Capt. Havecker from Eastern Siberia. 
None of all the numerous eagles and vultures which 


gas escaping from the pulp is led back into the gaso- 
meter to be electrified anew, and in this manner the 


‘inventors claim that the operation is not only thorough, 
occupy the great middle cage in the Hamburg Garden | 
compares with these two birds, either in the size of 


but very economical. 
H. Koechlin has worked out a way of bleaching cot- 


their bodies, the strength of their beaks and talons, in| ton with peroxide of hydrogen instead of hypochlorite. 


the nobility of their bear- 
ing, or in the boldness of 
their glance. In every re- 
spect they surpass their 
near relatives, the common 
European sea eagle, the 
white-headed American 
eagle—the national em- 
blem of the United States 
—and even the African sea 
eagle (H. vocifer). 

The Siberian eagle has 
a white tail, thighs and 
upper wing coverts, the 
other feathers being dark 
brown; while the Corean 
eagle, on the other hand, 
is almost black, with a tint 
of brown, only his tail 
being white, as our engrav- 
ing shows. The powerful 
beaks of these birds are 
remarkable, not only for 
their size and strength, and 
for the hook-like curve of 
the upper mandible, but 
especiaily for the beautiful 
light lemon color, which 


distinguishes them from 
the beaks of all other birds 
of prey. 


Very little is known of 
the Haliaetus pelagicus in 
its free state. The Dorries 
Brothers, collectors who 
resided for many years in 
Amour, in Eastern Siberia, 
and during that time 
watched the animal world very closely, saw only four 
white-shouldered sea eagles among the many common 
sea eagles in the neighborhood of Viadivostock, and 
only two black Corean eagles; and never succeeded 
in shooting one of these rare birds. The Russian ex- 
plorer Von Middendorft speaks of the sea eagle as 
being very cautious, Although he found many nests, 
he very seldom saw the birds ; apparently they were 
on the high seas busily fishing. In August, so says 
our authority, the sea eagles were quite numerous 
on the south coast of the Ohkotsk Sea, where they 
preferred to build their nests on the summits of the 
cliffs, which frequently project singly and like towers 
from the surface of this sea ; and therefore their nests, 
Were very inaccessible, Consequently, the eggs of our 
birds are unknown, nor is anything known in regard 
tothe number and treatment of their young. About 
the middle of October these eagles move southward, 
flying high in the air. In the winter they go to Japan 
and the North of China, returning in summer to their 
breeding grounds in Kamchatka. 

a Ainos raise the young as an article of trade, and 
neGiljaks sell the white tail feathers to the Japanese, 
ne prize these feathers highly and are willing to pay 
tigh Prices for them. The Japanese like them to 
use in window decoration. 
x. Captivity the sea eagles are very quiet, generally 
~ ing away from the other birds in the cage. Their 
a - mnsists of fish and meat. Their sharp, penetrat- 
Poa 'S a8 powerful as their bodies, and, in their 
a and, can be heard above the noise of storm and 
-—Dr. Heinr. Bolau, in lllustrirte Zeitung. 
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PAPER was first made by the Chinese B. C. 220. 
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GREAT SEA EAGLES FROM EASTERN SIBERIA AND 


At present the process is rather expensive for practical 
use, but we describe it on account of its interesting na- 
ture. It is intended for bleaching samples, or when 
quick bleaching of a few pieces is necessary. The stuff 
is passed through cold dilute sulphuric acid and is 
piled up in heaps till the next morning, then washed 
and put hot into a vat with a solution containing 1,000 
liters of water, 10 kil. caustic soda (72 per cent), 50 liters 
peroxide of hydrogen (12 vol.), 8 kil. calcined magnesia. 
These are the usual quantities for five pieces of 100 
meters. After six hours they are washed, acidified, 


jand washed again, when a purer white is got than by 


the ordinary process. 

In bleaching by electricity, one principle is to steep 
the threads in a solution of magnesium chloride, and 
electrolyze it. Magnesium hypochlorite is formed, 
bleaches the stuff by so doing, and passes back to mag- 
nesium cbloride, which is again decomposed by the cur- 
rent, and so on, so that the process goes on uninter- 
ruptedly. It is of importance to agitate the liquid 
briskly. Although Hermite’s process has been em- 
ployed with advantage in America since 1887 for bleach- 
ing paper pulp, yet it seems so far to have found no 
employment for cotton. However, Cross & Bevan's 
experiments seem to show that it has marked advan- 
tage over the chloride of lime process for flax. 
The bleaching of linen cloth and flax has remained so 
stationary that spreading out on the grass still plays a 
greater part in it, although the bleaching takes 18 to 
20 days. Present researches are directed to bleaching 
by chemical processes to avoid rotting. J. Lefebure, 
in Brussels, does it by using alkaline baths. Cross has 
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disused, and instead of chloride of lime, weak alkaline 
sodium hypochlorite, to prevent the threads turning 
brown when steamed. The process is said to be the 
best of those at present in use. It may be as Scheurer 
has pointed out, that the encrusting substance in jute 
can absorb notable quantities of chlorine. 

Wool bleaching was formerly done almost solely with 
sulphurous acid, either in a gaseous form as obtained 
by burning sulphur or in solution. The resuits, how- 
ever, were not uniformly satisfactory, for the bleaching 
effect only lasts while the acid remains in the wool, 
and if it were driven out by treatment with boiling 
water, alkalies, or strong acid, the wool often resumed 
its original color. The latest plan is to allow the well 
soaked and washed pieces to lie the necessary time (12 
to 14 hours) in a bath consisting of a 5 per cent solution 
of 12 vol. peroxide of hydrogen mixed with a weight of 
sodium silicate solution of 30° Tw. equivalent to 5 or 
10 per cent of the weight of the wool. Koechlin says 
it is preferable to put the undamped stuff direct into 
the following solution : Peroxide of hydrogen (12 vol.), 
1 liter; wacer, 2 liters ; sodium silicate (20 B.), 200 grm.: 
and then to roll them up wet with it and leave them & 
hours, when they are washed and dried. 

From the same author we have the following rapid 
but more expensive process: The wool is passed 
through a bath of peroxide of hydrogen (12 vol.), 1 liter; 
water, 1 liter; sodium silicate (20 B.), 50 grm.; and then 
steamed for two minutes. Ammonia may be used in- 
stead of sodium silicate. The white obtained by these 





processes is better than that given by sulphurous acid, 
and above all, it is more 
permanent. The yellow 
color of wool is destroy- 
ed entirely, not merely 
hidden, as by sulphurous 
acid. In this way the 
bleaching of wool, hereto- 
fore a difficult operation, 
and one kept as secret as 
possible, has become easy 
of execution. 

Soxhlett, experimenting 
on the well known fact 
that wool readily reduces 
salts containing oxygen, 
finds that woolen yarn 
treated with a strong so- 
lution of potassium per- 
manganate (7 per cent) and 
dyed in the indigo vat 
takes a much darker shade 
than with the usual pro- 
cess. One per cent of mag- 
nesium chloride was then 
added to the solution of 
permanganate and this 
was used to oxidize woolen 
dyed with various coal tar 
colors. The result showed 
that the treatment with 
permanganate was of no 
advantage. In printing, 
also, the use of perman- 
ganate showed no advan- 
tage. When sodium chlior- 
ate (6°67 per cent) and van- 
adium dichloride (0°2 per 
cent) were used in printing 
on unprepared wool, darker shades were obtained than 
with dyestuffs alone on chlorine-prepared wool. This 
treatment left the wool white and soft. 

A new method of washing has been very extensively 
adopted in Germany, and has found its way into Bel- 
gium. This is with a view to prevent the ill effects of 
soda or the eau de javelle, much used in France, upon 
linen. Two pounds of soda are dissolved in three gal- 
lons of water, and to this is added a tablespoonful of 
turpentine and three of liquid ammonia, The mixture 
is then well stirred and linen steeped in it for two or 
three hours. During the operation the vessel is closed 
as tightly as possible. The clothes are then washed 
out and rinsed in the usual manner. The soap and 
water may be used again with the addition of half a 
teaspoonful of turpentine and a tablespoonful of ani- 
monia. The process is said to cause a great economy 
of time, labor, and fuel. There is no necessity for rub 
bing, and therefore the linen scarcely suffers, and its 
cleanliness and color are perfect. The ammonia evapo- 
rates immediately, and the smell of the turpentine is 
said to disappear entirely during the drying of the 
clothes. At the same time the process is not quite so 
new as our German contemporaries seem to make out. 
Some years since paraffine was recommended as an ad- 
dition to the washtub, and we know that it has been in 
constant use insome establishments. From this to the 
German method is a very small step. 

ee ee : 

ELECTRIC welding has now become almost univer- 
sal in large establishments. The use of a flux is 
unnecessary. Electricity is used for making forgings. 
augers, railroad spikes, ball bearings, and other articles 


COREA. 





worked out a bleaching process founded on his re- 
searches on jute,in which strong alkaline baths are 


hitherto made by hand. y 




















RECENTLY PATENTED INVENTIONS. 
Hallway Appliances, 
Car Covrptixne.—Robert L. Munson, 


Sliver City, New Mexico. According to this invention 
the drawbeads at both ends of a car are connected and 
the same tension device is used for both, The head of 
the draw bar ie a hook extension, adapted also for coup- 
liege with the link and pin etyle of couplers, and the 
irawhead is normally held to couple with an opposing 
coupler by a spring. Means are provided whereby the 
cars may be uncoupled from the top or either side, and 
when two cars are bronght together the shock causes 
the drawheads ‘0 assume the proper position for coup- 
ling, which iaeffected automatically. 

ELEVATOR.—George A. Wheeler, New 
York City. This invention relates especially to passen- 
ger elevators for elevated railways, providing therefor a 
asafe, capecivus, and convenient construction afford- 
iug a stairway for trave! as well as a continaousiy mov- 
able elevator, The invention embodies a series of steps 
or platforms connected together to form an endless 
belt, each step or platform furnished with wheels that 
reset opon tracks that are a portion of the stationary 
framework, thus converting the steps into movable 
tracks, while proper actuating mechaniem is 80 con- 
nected to the tracks that they may be made to ascend 
an inclined plane having level stretches or land- 
ings above and below, the invention also including «a 
moving hand rail carried in the same direction as the 
stepe 


Trarmxn OnpER ANNUNCIATOR.—Leon- 


ard T. Crabtree, Embarrass, Wis. This is an improve- 
ment on a former patented invention of the same in- 
ventor, whereby an audible signal is provided to auto- 
matically notify tra:umen that orders await them within 
the station house, in case «& vieuwal signal is unnoticed, 
Rach office on the line has a separate a) phabetic sym- 
bol, and the ele cal connection is such that a circuit 
will be cloeed by the locomotive or car wheels, and the 


improvements are designed to indicate at the main 
office whether: the different station operators are alert 
and attentive, and comply with the rales for the opera 
tion of the train order mechanism for receiving and de- 


livering orders (o trainmen 


Wasu-ovut Iypicator.—Jose Ortega y 


Eepinosa, Mexico, Mexico. According to this inven- 
tion a chamber, or a series of chambers, is embedded in 
each portions of a raiiway embaukment as are deemed 


moet in danger from washoots likely to impair the road- 
way, and in these chambers an electric circuit breaker 
ie arranged in a novel way and connected with an 
aiarm in the stations of the railway, so that an alarm 
will be given as the water rises and before the bank is 
washed away 





Mechanical, 
CAM FOR BUTTONHOLE MACHINES.— 


Joseph F. Wiecherth, Brooklyn, ’ Y. 


therefor a double cam, with means for enabling the 


guide rollec to run in either cam groove. With the im- 
provement it is not necessary to take the machine apart 
every time the style of buttonhole is changed, as has | 


Deen the care heretofore. 


DecortTicatTine Ramire.—Walter T. 


Scientific American. 
zzz 


handle, and the latter is furnished with an elastic ham- 
mer support through a spring shank, whereby the 
bammer is held normally out of contact with the head, 
batin ench a manner that by moving the drum the 
hammer is vibrated and brought into contact with the 
dram head, Several hammers can be arranged, if de- 
sired, to strike the drum head successively, 


DESIGNS FOR A DECORATIVE FABRIC.— 
Samuel M. Schwab, Jr.. New York City. Two designs 
have been patented by this inventor, One of them 
consists of a series of contrasting panels, each contain- 
ing two distinct figures, one a shield with stars and 
stripes and the other a wreath of stars, the two figures 
being alternately arranged throughout the panels, The 
other design consists of a series of contrasting panels 
and figures arranged upon them simulating the stare 
and flag of the United States, the figures of the stars 
and flags being alternately arranged. 


DESIGN FOR A PICTURE FRAME.—AI- 
bert Selter, Hoboken, N. J. This frame has a central 
opening for the picture, and part of each side and end 
curved to the front and inwardly toward the central 
opening to form a scrol),a bow or tassel, or other orna- 
ment, depending from the scroll. 


Au.Loy.—Alexander I. Cocker, George 
W. Collyer, and Clarence Haines, Tarrytown, N. Y. 
This is an alloy of iron and tin, designed to afford a 
hard, ductile, composite metal, the patent providing a 
special form of flux, by the admixtare of which the 
homogeneous blending together of the tin and iron is 
perfectly effected, and the loss of tin by oxidation is 
prevented. The metal thus made is superior for the 
casting of journal bearings or the filling between safe 
walls and other purposes, being very hard, close in 
grain, and tough, and capable of standing a greater 
load strain than the best pure cast iron, 


Tartt Covupitine.—Samuel A. Whit- 
field, Chicago, Ill, This invention provides a novel 
form of coupling, designed to afford great strength, and 
with which the thilis may be casily changed for a pole 
or a pole for thills. The height of the shafts may also 
be conveniently raised as desired, and an anti-rattling 
spring is provided in the coupling which may be given 
just the tension desired, the spring following up the 
thill iron knuckle in a way to prevent all rattling. 


SuutteER Bower.—Herman Reich- 
wein, Spring Lake, N.J. A blind fastener having but 
few parta, very strong, and readily applied, is provided 
by this invertion, the construction being such that the 
blind may be firmly locked ip open or closed, or bowed 
position. The device consists of two pivotally connect- 
ed arms, the outer end of one arm being attached to 
the window blind, while the inner end of the other arm 
is adjustably held by keepers and a key in such po- 
sition as desired. 


SKATE.—James Warner, East Somer- 





This invention | 
provides an improvement in cams (to operate button- | 
hole guides in machines like the Reece, providing | 








ville, Mass, A toe plate and heel plate are indepen- 
dently and adjustab'y attachable upon the runner of 
this skate, two curved clamping bars sliding on the toc 
plate and pivoted toa cam lever and on the connecting 
bar, while a vibratable wedge lever is pivoted on the 
heel plate and adapted to lock the plate to the connect- 
ing bar. The peculiar method of locking the parts to- 
gether is designed to facilitate the adjustment of the 
skate upon feet of different sizes, while the form of the 
parts is such that the entire skate can be produced in 


| quantity by machinery rapidly and perfectly. 


Forbes, Atlanta, Ga. A machine for decorticating 

ramie, hemp, jute, ete., provided by thie invention, has PAVEMENT.— Robert D. Duff, Tacoma, 
two pairs of rollers journaled vertically one above the | Washington. According to this invention wooden pav- 
other, one of the rollers of each pair, geared to turn | ing blocks are secured between and supported upon 


faster than its fellow, the rapid tarning of one roller | wooden stringers held parallel by transverse tie roda 
causing the bark to slip from the wood, while the yield- | passing throagh their bases, but separated by narrow 


ing surfaces of the rollers break and tear the fiber, the | spaces which permit drainage. The channels or 


ramie being treated in a green state. The fibrous mate- spaces between the blocks are filled with a composition 
rial is fret subjected to the action of the upper pair of | or concrete of tar and gravel or sand, the joints being 
rolle, then to the contacting rolls of the two pairs, and | packed with tar or other suitable filling, 

Case Ge he erties of Che lower parr af outs. Dental Disk CaRRIER.—Mathew 8. 


Nichola, Central Village, Conn. This is a device for 

Agricultural, use in connection with a dental engine to rotate an 
CuLtivatTor.—Emert D. Owen, Oahe, | *>rading or polishing disk, and the invention relates 
more especially to carriers which provide for the re- 
moval and replacement of the disk without dismem- 


Seuth Dakota. The beam and the shank of the culti- 


vator are #0 constrocted, according to this invention, | 

that when the polot or tooth carried by the shank | >€Ting the carrier itself. A head is hinged to the outer 
strikes an obstruction the point will give snfficiently to | ¢@@ Of the shank or body of the carrier, there being a 
prevent the parte from breaking, and, after the obstruc- | C/@mp movable upon the shank at the rear of th: head, 


tion is passed, the shank aatomatically readjusts itself | #24 means for operating the clamp. The polishing 
to the beam. The front faces of the shank and lower | “i#k is automatically centered, and may be very 
portion of the beam are smooth, so that any adhering | quickly and conveniently attached to the carrier or re- 





trash drope and is thrown rearward. 


MowrErRs AnD REAPERS.—Alvin W. 
Lauphere, Indian Lake, N. Y. This invention provides 
an improved sickle bar movement for these machines, 
the device giving a rapid and positive reciprocating mo- 
tion to the sickle bar from the main driving wheel of 
the machine when the latter ie moving forward, By 
the movement of « lever the motion of the sickle bar 
can be readily stopped at any time. The motion is 
given to the sickle bar without mach loss of power, and 
the invention covers various novel details and combi- 
nations of parts 





Miscellaneous, 


Pick FOR STRINGED INSTRUMENTS.— 
Heury G A. Smith, Buffalo, N. Y. This is an inex- 
pensive device, whereby a pick, operated through the 
mediom of a key or lever, will cause a string, stretched 
in connection with it, to vibrate, thas providing for a 
new clase of musica! inetroments, similar in tone tos 
zither, harp or guitar, bat having keys as ina piano, 
The pick is pivotally attached to the key or lever, and a 
trip mechaniem operates in conjunction therewith, 
The pick bas a simple tension device adapted to hold it 
in a predetermined position during ite downward and 
upward stroke, anti! the trip mechanism restores it to 
ite normal position for the next stroke. The trip 
mechanieam consists of stope or abatments between 
which a reawardiy extending lip of the pick projects. 

Hanvp Drv m.—Edward H. Droop, 
Washington, D.C. This is « description of musical 
instrament designed to be carried in and led by 


moved from it. 

Sten Letrer.—Louis Levett, New 
| York City. This invention relates to letters or symbols 
| for forming signs on glass doors or windows, and con- 
| sists principally of a letter or ornament constructed of 
separate parts, some of which are provided with fast- 
enings for attachment to glass plates or other objects, 
these parts holding the other parts, and the several 
parts when joined together forming a complete letter, 
symbol orornament. The letters can be quickly re- 
moved and interchanged to form differently reading 
signs, and any desired sign can thus be made without 
the employment of skilled labor. 


WasHiIne Macnine.—Frank A. Lap- 
ham, Waterford, Wis. This machine is designed to be 
capable of producing substantially the same move- 
ments in washing as are attained when the washing is 
done by hand, It is adapted for attachment toa tub 
or similar receptacle, and consists or a cover having on 
ite under face a ribbed or rubbing surface, below which 
is located a rubber, while a shaft connected with the 
rubber extends through the cover, a lever being pro- 
vided whereby the shaft may be raised or lowered and 
revolved. By alternately laterally reciprocating the 
lever and giving it a vertical movement, the clothes are 
rubbed, ringed, shifted, and again rubbed at different 
places. 

CLoTHEs PounDER.—David D. Cady, 
Mansor, Ill, The body of this device is conical, and 
within it isa horizontal partition to which the handle 
socket is held, the lower open chamber of the shell 
being divided vertically to form inner and outer 





owe hand. A drum bead is carried op the end of a 


bers, with tubes in the inner one, air communi- 
cation being established between the exterior of the 





pounder and its interior at the bottom. The construc- 
tion is such that the lower part of the pounder confines 
the air and water above the clothes, to force the water 
through the clothes when the pounder is forced down- 
ward, the air passages also causing the clothes to be 
slightly lifted as the pounder is raised. 


Foiprye BLackine Stanp.—John A. 
Cranston, Newport, Del. This stand comprises folding 
cross legs having a hivged foot rest at ihe top, a box 
carried by the stand being provided with a swinging 
lid and an outwardly swinging shelf. The stand is 
adapted to support the foot of a person while his shoe 
is being blacked, and is a cheap, simple and convenient 
construction which may be made very light, and yet 
strong and durable, while it may be folded in a smali 
compsse and will carry al] the necessary articles used 
in blacking shoes, 


Hor WATER BortER.—Conrad Behre, 
Hopewell, N.J. This is a stove boiler having a verti- 
cal flue through it and a flange around its base, in com- 
bination with an independent ring upon its lower end, 
and lugs sliding on the ring and provided with bolt 
openings. The boiler may be applied to any stove or 
range, and can be connected therewith in such a way 
as to utilize the waste heat which usually pasees off 
through the chimney pipe to heat the water in the 
boiler, The top of the flue projects above the boiler, 
to be connected with the chimney pipe. 


INTERCHANGEABLE INITIAL FINGER 
Rine.—Joveph H. Fink, New York City. This invea- 
tion provides a simple and compact device affording 
means to readily detach an initial letter from the stone 
setting and insert avother letter without injury to the 
ring or setting, the connection of the parts being neat 
and reliable. The initial letter or character has arrow- 
headed locking bars which pase through perforations 
of the setting, enter the box below, and engage remova- 
bly with a laterally elastic securing device that is 
firmly attached to the bezel of the box or ledges. 


Faucet.—James M. Gilmour, East 
Orange, N. J. Thie is a simple and durable device de- 
signed for use with water service, the valve being ar- 
ranged to readily open or close by turning the discharge 
spout, and the valve seating iteelf within the line of 
pressure of the water service. A pin projecting from 
the valve stem passes through a slot in the spout to en- 
gage a groove on the valve body, so that on tarning the 
epout the pin moves in the groove to actuate the valve 
and at the same time the pin slides in the slot of the 
spont. 

Nore.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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(4495) E. N. M. asks: What is the dif- 
ference in principle of construction between a voltme 
ter and ammeter as used in electric light stations’ A 
The difference between the two instruments lies main/y 
mm resistance, The resistance of a voltmeter is very 
great, while that of the ammeter is very small. The 
voltmeter is connected in a shunt to the main circuit, 
and owing to its resistance takes only @ very smal! 
fraction of the current, while the amperemeter 1s pia:ed 
in series, so that the entire current goes through it. 2 
Will the lead plates in a storage battery work if 
made in two pieces and rolled up, they being separated 
from each other by sheets of some flexible material, and 
if so, what could be used to roll in between them to 
keep them apart? A. Plante’s battery is made in this 
way. Strips of rubber are used to separate the piates 
3. What surface of lead is neceseary to give l voit? A. 
Any surface will give from 134 to 2 volts, 4. How is 
the internal resistance of a cell of battery measured ? 
A. Connect the battery with a tangent galvanometer. 
Take note of the deflection. Introduce sufficient re- 
sistance to reduce the tangent of the deflection one-half. 
The resistance thus introduced is equal to the original 
resistance. After deducting the resistance of the ga- 
vanometer, the remainder is the resistance of the bat- 
tery. 

(4496) M. F. T. says: Please“inform me 
in your paper if eggs can be dried or evaporated s0 as 
to be ground and preserved without further process. 
Also can a be produced by an ordinary air 
pump sufficiently perfect to preserve any perishable 
(otherwise) article ? A. Eggs preserved by drying avd 
reducing to powder are now on the market, sold as egg 
powder, Any air pump can be made available for pro- 
ducing a vacuum, and perishable articles preserved by 
sealing under a vacuum. 








illustrated.—An improved mortiser and borer, 
illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 year. Single copies, | 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Macazine oF Ancutrec- 
TuRs, richly adorned with elegant pilates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanexgst CIRCULATION 





of any Architectural publication in the world. Sold by 
all newsdeailers. 


MUNN & CO., Pustisuens 
361 Broadway, New York. 





(4497) A. B. asks: How many feet 10 
length of 1 inch iron pipe would be required to act as 
an efficient surface condenser, placed in ranning wa'«', 
for a une horse power engine? What should be the re- 
lative size of air pump to steam cylinder in such an ¢0- 
gine? Very low pressnre steam is intended to be used. 
A. 25 feet 1 inch iron pipe is sufficient. Single-acting 
air pump should have two-tenths volume of steam cy!- 
inder. 


(4498) A. E. G. writes: 1. Iam told that 
the magnetic poles of the armature of a motor rems'? 
stationary when the motor is running. As the poles of 
the field are stationary, and power cannot be developed 
by any force acting between two points unless they 
have some motion with relation to each other, I do not 
see how it can be true, Ishould think the force of at- 
traction between the poles of the Geld and armature 
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neato i 


she magnetic P les of the armatare must move forward, 
turning the armature with them, while the brashes re- 
vin on the same segments of the commutators, and 
vpen they come of the next segment, so that the car- 


rent passes throug’ 
wo to speak, on 
of rotation, and again 


advance through the same angle, 


ing the & 
—— necessary to produce energy. Is my idea cor- 
rect? A. We think your idea is correct, 2. How much 
iad is it desirable to give the poles of the armature of 
motor? A. Only enough to reduce the sparking to 
sminimam, 3. What would be the effect of too much 
ead? A. Increased sparking. 4. What would be the 


effect of no le “A at all? A. Itdepends on the construc- 
toe of the machine, If the machine requires lead to 
make it work to the best advantage, changing the 


brushes 80 as 10 § vive no lead would cause the machine 


0 8 park. 
490) H. Z writes: N. E. T. in Notes 
and Queries says his cigar lighter don’t work properly. 
[have one like it, The probability is that his solation 
is polarized. If he washes the zinc and other elements 
and makes 8 Dew solution, he will find it works well. 
Two ounces each of bichromate of potash and snl- 
pharic acid. Add water enough only to come within 
one-eighth inch of the zine. 








“EW BOOKS AND PUBLICATIONS, 


)ICTIONARY OF ELECTRICAL Wonns, | cus 
. DTcaMs AND PHRASES. By Edwin J. 
Houston, / M. yong Lm ae) wre: 3 
written anc fre en. 
New York: The Wo Johnston Co., 
Limited. Pp. 562. 7x94 inches. 
Price $5. 
In this new edition of Professor Houston's dictionary 
there are over five thousand distinct titles with defini- 
tions and a superabundance of cross references, The 
definitions are concise and in the main accurate, and 
the illustrations are sufficient for the purposes for which 
they are designed. Taken altogether, the book is de- 
sirable and should be owned by every person who tries 
to keep ap with these times, in which electrictty plays 
so large a part. To the electrical engineer, electrician, 
and student of electricity, it is indispensable. Occu- 
pying as it does the pioneer position in the fie'd, and 
being thus far the only work of its class, we bespeak 
for it the welcome it deserves, 
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aking. ms oe to the Construction of 
Pabines yoo \ Le sanning. brea 219 ilius- 
trations. . 8 


1.50 
Ff nent 3 rane nd Founding. x R E. Spre retson. Sy: 
ne plates, d to scale. Cloth. $6. 00 


ollier Manneor’e Han andbeook. A Comprehen- 

ote Treatise on the Laying-out and Working of Col Her. 

| jes. by Brad y. edium Svo. @0 pages. With 

pearly MUBUPALIONGS. .. . «0-000 ceeeeceeeeeecneene $10.00 
Compound ge pe By Arthor T. Woods 

Imo. Illustrated. 17 pages...................... 82.00 
Cencrete, Seteeck a a Artificial. bts Varieties 


and Constructive Adaptations. By H. id. Bvo. Pilate. 
334 pages. 57 illustrations. Cloth..... heesdénudeds 86.00 


Diction Standard Electrical. By T.O0'Conor 
Sloane. Ph.D. vo. Illus. Cioth.... $3.00 
A new dictio' of 





nary s in electrical science and 
allied branches. definitions cover the meaning xnd 
electrical constants of all conduct- 


es of equivalents. The 
work aims to be the most complete and reliable ever 
published. Synonyms are given Rf! title. Cross 
Teferences wor'theactenes. The work really constitutes 
acy dia 0 aA 





Dy i¢ Motors, and al! 
about them. 10 itwateations y omy cloth. By Edward 
| BHOUVEEE... cdsscccccsccssesssccesensocerceessesececeeees -50 
Good | Dyname. How to Make a Dynamo. A Practica! 
Treatise for Amateurs. Containing Semeveus illustra- 
tions and detailed instructions for constructing a sma!! 
dynamo to produce the electric Hight. By Alfred Crofts. 
0, cloth, Lendon. Second ed so 
me foctrte Machines . By Silvanus P 
rere - B.A.. F.R.8. xy. By siivan One 
aa 4 and rewritten, with »bout 1.00 
pages of text, profusely illustrated, and 2 pilates. $9.00 
Dynamometers asd the Measurement otf 
Power. A the Construction and Applica- 
tion of comometers. With a Description of the Me- 
thods anda Apparetee one cmolores in + fe Water 
Power. By J J. Fiather. New York, 192.... $2.00 
Electric Bells and Au Apest 7 Them. ‘A Prac- 
tieal Book f ‘or Practical Men. By 8. R. Bottone. Cloth. 
189 pages. Se uruserats 0 








Electro Deposition. A Practical Treatise on the 
Electrolysis of Gold, iver, Copper, Nicke! and othe 
Metals and Alloys "With Descriptions of Voltaic Bat- 
teries, Magneto and Dynamo Electric Machines, Ther- 
———. and of is aterials and Processes used 1 

RS = of the Art, and several chapters on 
| Selene. m7 Alexander Watt. With nume- 
rows fi tustrations. d edition, revised, corrected and 
Ce re $3.50 
Electrical Engineeri Electric Lieht Arti- 
saps and Students. With Mloatrstions Gi pages. 
By W. Slingo and A. Brooker. ick 12mo, cloth. 

$3.50 

a pectrice l Instrument Making for Amateurs. 
jeal ay By &. R. Bottone. Cloth. 1% 

ao on aa of 


and the Dietripatier 

oft —* aoe eis: A. Russell, A.M K. 
over 100 iliustrati Mi bcabbctoskscese- $2. 

ectric Lighti "A Gut deto, For Household 

Biles Bm eA 8. R. Bottone. With many !!! tee 

postabbebebébs = ate aie aay 

By Siivanus Soonpecn. D.8c., B.A., F.R.A.3. an 


Bhectricis Sim lH The aim of this book is to 
y Pp witsed. Thea 


present in tes of electri- 
= By iiustrations of original and scope, and 
mechanical jes, the subject is made exceed- 
o. — 2 has Oo 





y ame ‘Building. and 
i This work treats 
home of lectrical Toys, Electrical 





ric 
making at 
A tus, Motors, Dynamos and Instruments in gene- 
numerous ilustrations make easy the carr’ fal 

out of the work. By a O'Conor Sioane, A. 
Ph.D. $1.00 
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talogue stock. , we make a 
boss sari gorepgae ne ore — 
free, siso The CLEVELAND STONE CO, ERE Pp. 
yt _ Ms . Cleveland, 0. Our entirely new Catalogue of Setentide and Teehn!- 
vere cal Books, containing over 3,000 titles, and ard 
ume INVENTORS" IDEAS, & into, practical more than 3 0 different subjects, with A z. 
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EARNS by Peck ) & HEAD | 
booed puccessful 


uecessful when ail remedies fail. Sold 
Beway, N.¥. paresis SF REE 
eaiy by F- llscox, 853 










‘PELTON WATER WHEEL 
al ep hee ga Fetus war 


West Streets. New 





iIFE SAVING DEVICES.—A COL- 


f suggestions of devices for communicating 


jection © 

the shore and stranded  cameaie, offered to the 
petwoee aly Graphic by various ts. With 
—$ illast trations. Contained in SCIENTIFIC AMERICAN 
ar pPLEMENT, Nos. 9, 


S4 
i861. Price 10 cents each, or 70 cents forthe 


Bab a a nad at this office and from all newsdealers 


series. To 
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VANDUZEN & TIVT CO.Clecioeati,0.UA, 


CIAL NOTICE! 


To The Wheeler & Wilson 
Mfg. Co., its Agents 
and all Others. 


You are hereby notified that the undersigned are the 
owners of Letters Patent of the United States for 
REVOLVING HOOK MACHINE, No. 419,563, dated 
January 2ist, 189, which is a new and useful improve- 
ment in Bobbin Covers and Slide Rings for Sewing 
Machines. Any person who makes, uses or sells a Re- 
volving Hook Machine, consisting of a Bobbin Cover 
and Slide Ring, made in accordance with our said 
patent, without our authority, infringes our rights un- 
der the said patent. 

We have brought suit, for infringement of the above- 
named patent, against the agent of the Wheeler & Wil- 
son Mfg. Co., at St. Louis, in the U. 8. Circuit Court for 
the Eastern Division, of the Eastern Judicial District 
of Missouri 

We desire to notify you of these facts, in order that 
you may be fully advised of our rights in the premises. 


WATER 


ANTHONY MILLER. 
Send for our fine 


JAMES LEFFEL & cO., 
large PAMPHLET 


Att 


wl 





SPRINGFIELD, OHIO,U.S.A. 


WHEELS |: 


FOOT POWER LATHES 













—_>une : Dust: 
Gibbs Patent © Dust Protector 
protects the mouth from in- 


dust causes catarrh, 
ption and many other se- 


Pri U. 8. and 
Aad yy A 


Gibbs deo a 
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TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
“sing medium cannot be overestimated. Its circulation 
's many times greater ereater than that of any similar journal 
now published. It goes into all the States and Territo- 


Por rates wee see top of first column 
dress MUNN & oh. Pa Ce we 


361 Broadway, New York. 





Scientific American. 
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Stamps, Rubber and 
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tes ane camels week. 
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Machinery, Nove 
ufact 
New York StencilWks, 100 Nassau St., N.Y 












VANDUZEN ®3e%" PUMP 


THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 
Always ® Order, never Clogs nor 
ae very Pum: 


p Guaranteed. 
O SIZES. 
— 1 Gallons ao Hour. 


Th ie VANGWZEN & TFT Cd, 


BE. Second St., Cincinnati, 0, 


ELECTRO MOTOR, SIMPLE. HOW TO 
opkins.—Descri Hom of somal electro 
a ak 








advantage current derived from a tery, an 
which would’ be have sutticient power ‘to ¥ x foot 
not over one man power. 


lathe or any machine requiring 

oureees — a erg, Ammmic AN 
4 4 cents 

this office and from = 


-MAGICLANTERNS 


H (IL LAMPS HAVE 





Views 


SUBJECTS 


ne % MANASSE 
—FOR— 


FREE SITES TO SUBSTANTIAL|” 
MANUFACTURING ENTERPRISES 


in me rapidly growing towns of Virginia and West Vir- 
gini ina CHEAP IRON, CHEAP LUMBER, CHEAP 
FURL, and RAILROAD FACILITIES, address J. H. DINn- 
GEE. 333 Walnut Street, Phiiadelph Pa., President 
and General Manager of numerous d Companies 
italiroad, along the lines of the Norfolk & Western 











1, 2, 4, 6 





NO SKILLED ENGINEER. 
THE SHIPMAN AUTOMATIC STEAM ENGINE. 


KEROSENE OIL FUEL. 
No extra Insurance. Efficient, Economical, Durabie. 


SHIPMAN ENCINE COMPANY, 
200 SUMMER STREET, BOSTON MASS. 


and 8 HORSE POWER 





GATES ROCK & ORE BREAKER 





Capaeaty up to 200 tous per boar. 





Has produced more ballast, road 
metal, ad — more ore than 


all 


other Breake 


Builders of High G irradi Min f 
n 
Machi a xe rr ~ 


inery. 
GATES IRON \ WORKS, 
50C So. Clinton St., Chicage 


tC veaekiio ste 


Street, New York, 





Useful Books! 


Manufacturers, Agriculturists, Chemists, Engineers, 
Mechanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very smal! cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for it, and it will be mailed ‘to 
them. Address, 


MUNN & CU., 361 Broadway, New York. 





FOR SALE— ‘az “< dated A t 9th, 
A new improved saw set, 
which is simple and durable in construction, and very 
effective in operation. Will set ters’ hand 
scroll sa’ tht 4 any Sind of saw to & inch wide. Tool is 
provided a a devices for justing the pun 
out or in fro ee 5 eight of tool complete, 


igh endorsed by carpenters 


wh 
model, of full size, furnished to 


in 
yt LT address the inventor, 


f 
keys and adjust arm an ich; these are cut 
be adie. There is no drill work, neither screws about 
tool, and no need = polishing. This saw set has been 


WILLIAM M. GREILICK, 


SuTTON’s Bay, 
MICH. 





ne or Ase A Eat 
oN aS NT or 





esc ERE 





ELECTRIC COAL CUTTERS. 
THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 


ELECTRIC MINING APPARATUS, 
ELECTRIC MINE LOCOMOTIVES 


“Age ELECTRIC VENTILATING FANS Cofr, 
"eae Mey ELECTRIC HOISTS & ELEVATORS Moe ogi toy, 


173-175 ADAMS STREET, CHICAGO, ILL. 





622 ATLANTIC AVENUE, BOSTON, MASS. 
nar PLING Ll Der wiiuteiee cen” 


how long oF numerous, out Ro 


for y customers. 
wanted. Mention Scientific yy 
J. Daron ti) Dearboen Street Chloago. Til. 








PLAN DRANAAAAAALBA PL 


AT UMINU™M 
In all shapes. Manufactured by 
Cowles Electric Smelting and Aluminum Oo., 


g Correspondence solicited. LOCKPORT, N. Y. 
PLP PL 





=.|QIL WELL SUPPLY CO. 


91 & 92 WATER STREET, 
Pittsburg, Pa., 
Manufacturers of everything needed for 
ARTESIAN WELLS 
for fo Renta, Bol Oil, Water, Ly yee 


See eres vost etc. 























CHUCKS. 


_ The Cushman Chuck ¢ ton + ~ 


PIERCE A 


Catalogue No. 12, just issued 
= over orer a justrations 


‘ord, Conn. 








ARTESIAN 


wi Oil and Gas Wells, drilled 
oon i 


SUPPLY CO., 


ARTESIAN & O 
80 BEAVER STREET, NEw YORK. 





A rood 


SA ese traveling in Se Routh \ wishes come 
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for a side lt 


10, 96 Fifth te oN. Y. Yay. 
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Pneumatio Tire 


Every Que Conraneaes, 
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LIFE OF AN ANT. —BY E. A BUT- 


‘er. An entertaining paper on the life of an ant from 
exg to the mature state. With an yo of the 








A new form of 8 cent. Investment, 
based on irrigat fruit lands of Colorado. 
Guaranteed iz eatingel Bank. For full 
particulars a’ 

Tne Dewta CounTy Frurr Lanos Co. A Dewver,Covo. 
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MAHOGANY 


And all Fancy Woods. 
TEAK FOR YACHTS, SPANISH CEDAR 
FOR SHELLS, etc. 


THE E. D. ALBRO CO. 
asters } 900 Lerit sereet New York, U. &. A. 


(Mills, Cincinnati, 0.) 


With 4 illustrations. 


Contained in SCtENTIFIC iesects. © SUPPLEMENT, No. 


S57. 


Price 10 cents. 
ers. 


all nevsdeal 


To be had at this office and from 





CLARE ’S 


WosL 


WASHERS. 


WARP DYEING AND SIZING MACHINES, 
PATENT RUBBER, at ‘ypmaemad SQUEEZE 


s FOR HOSIERY AND 
POWER weigeeto ee cds 
DRYING AND VENTILATING FANS, 


WOOL AND COTTON 
Catalogues free. 
P. 


CEO. 


Box L. 


DRYERS, Etc. 


CLARK 
Windsor Locks, Conn. 








CF. THE CRANDALL PACKING Go 








SEWING MACHINE MOTOR FOR AMA- 


teurs.—By C. D. Parkhurst. 





pie 


sufficient power to actuate a sewing 


Contained 


jon of a very sim- 


Descri 
and effective motor, with laminated armature, of 


machine. Witb 11 
in SCIENTIFIC AMEHICA’ 
be had at 


vings. 
H. T. BARTLETT, Mg’r. F. W. HONERKAMP, Ass’t Mg’r. | SCrPLEMENT, No. 759. Price 10 cents. To 
' this office and from trom ait newsdealers. 





OHIO STATE UNIVERSITY, 
ment te acl cauenel oan 





SCHOOL OF ENGINEERING, 
Columbus, Ohio. 


x east elae civing full information will be sent on application. 





PROPOSALS. 


NOTICE TO ARCHITECTS. 


THE Honorable the Chief ¢ Commissioner of Lands end 

Works hereby invites Architects to submit, om or 

before the Xth September next, (competitive) 1s and 

estimates of cost for the construction of certain Pro- 

vincial Government Buildings. 

Particulars of competition and further information 
can be obtained from the ansorugnes eon 


Papet Commissioner af ak & Works. 
Lands and Wor tp 
Victoria, B. C. 


U. 8. ENGINEER OFFICE, ARMY BU 1 DING, . NEW 

YORK, August 1892.—Seaied proposals for the 
construction or sale of a Hydraulic Precging Steamer 
for New York Harbor will be received at this office an- 
til 2 m. popeemn ser 13, and then pubiloly opened. 
Specifications, blank forma, Fa all available informa- 
tion will be furnished on licatior to this offices. 

G. L. GILLESPI Lieut.-Col of Engineers. 


artment, 
h June, 18%. 





U > U. & ENGINEER OFFICE, ‘BOSTON, MA&SS., AU- 
° 1892.—Sealed propos s for removai of ledge 
from th the errimac River, «Wil be received at this 


office until noon, Se ptembe: 4 ry ‘a, and then publicly 
opened. fications, biank formas, and ail avaliable 
information will be furnished on application to this 
office. 8. M. MANSFIELD, Lieut.-Col. of Engineers. 


U. 3. ENGINEER OFFICE, BOSTON, MASS., AU- 

ust 5, 1802.—Sealed proposais fr the delivery of 
rubbiestone in the breakwater at Sandy Bay, Cape Aon. 
pase. will be received at this office unfil noon, Septem- 

ber 9, 1892, and then publicly opened. Specificaiions, 
blank forma, and all available information will be fur- 
nished on application to this office. 8. M, MANSFIELD, 
Lieut.-Col. o | Engineers. 
U 8. “ENGINEER OFFICE, K STON, MAB&S., AU- 

* gust 5, 1882.—Sealed proposale for the delivery of 
rubblestone in the north jetty at Newburyport Harbor, 
Mass., wil! be received at this office anti! noon, Septem- 
ber 9, 1882, and then publicty opened, Specifications, 
blank formas, and al! availabie information will be fur- 
nished on application to this office. 8, M. MANSFIELD. 
Lieut.-Col, of Engineers. 


UU. BxGl }. ENGINEER “OFFICE ER, ~ BOSTO N, MAS8., AU- 
gust, 5, 18. Sealed prope sails for dredging in 
Kingston Harbor, Mass., will pe received at this office 
until noon, September 6, 1882, and then publicly open ed. 
Specifications, blank forms. and al) available informa- 

tion will be furnished on application to thin office. 
8. M. MANSFIELD, Lieut.-Col, of hagineers. 


port Warren, Mass., will be received at this office until 
september 6, 1882, and then publiciy opened, Specitten- 
tions, blank formes, and all available information will be 
furnished on application to this office, &. M. MAN&A- 


FIELD, Lieut.-Col. of Engineers. 
U. 8 ENGINEER OFFICK, BOSTON, MASS. AU- 

gust 6, 1892. Sealed proposals for dredving from 
Manchester Harbor, Mass., will be received at this office 
until noon, September 7, 1882, and then publicly opened. 
Specifications, blank forms and ail availiable informa- 


tion will be furnished on a 
M. MANSFI 








8. ENGINEER OFFIC E, BOS’ TON, MASS. AU- 
nate 5, 1882.— Sealed proposa!s for eighteen thousand 
bbis. American hydraulic cement. delivered at 


plication to this office, 
cL.D, Lieut.-Col. of Engineers 


7 & ENGINEER OFFICE, BOSTON, MASS, AU- 
/* gust 3, 18. Sealed proposals for dredging in 
Weymouth River. Mass., will be received at this office 
until noon, September 8, 1882, and then publicly opened 
Specifications, blank forms, and ail available informu 

tion will be furnished on applicatin to this office. 
Ss. M. MANSFIELD, Lieut.-Col. of Engineers. 


] & ENGINEER OFFICE, BOSTON, MASS., AU- 





J+ gust 8, 1892. aled proposais for dredging from 
the channel leading to Nantasket Beach, Boeton Hur- 
bor, Muss., will be received at this office until noon, Sep- 


tember 8, 1882, and then pubiicly opened. Apecifica- 
tions, blank forms, and all available information will 
be furnished on appiiention to this office. 

8. M NSFIELD, Lieut.-Col. of Engineers. 
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NICKEL 


ELECTRO - PLATING 
Apparatus and Material, 
THE 
Hangon & VanWiskle Oo. 
Newark, 4%. 4. 

1 LIBERTY 8T.. N. Y. 
2 8. CANAL STREET, 
CHICAGO 


rovement on 


Our Little Wonder, of 


im 
which over 0arein use 





HAVE YOU READ 


Fe xperiments il 


~~. 


{pore ice ? 


This new book, by by Geo. ™. Hopkine, is just whet, 
ou need to give you a good general knowle nag of 
*hysical Science. No one having the spirit of the 
times can afford to be without the kind of scien 
tific information contained in this book, It is not 
only instructive, but entertaining. 





substantially and 


Over 700 pages; 680 fine cuts; 
beautifully bound. Price by mail, $4.00. 


"Send for WMustrated ‘circular. 


MUNN & CO., Publishers, 
are provided in Civil, Mechanical, Electrical and Mining Engineering. Bach Depart-| Office of the SCIENTIFIC AMERICAN, 





361 BROADWAY, NEW YORK.- 
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HINERY 





INVENTIONS DEVELOPED 





Send far Model Circular 








Jones Bros. E Co 











. or? 





EEE a 


126 
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Widoertisements. 


Inside Page, each Insertion ~- - 75 cents a line 


Gack Page, each insertion - - - « $1.00 a line 
The above are charges per agate line— about eight 
words per Itne. This notice shows the width of the line, 
and is set In agate type. Mngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publicetion Office as carly as Thursday 
morning to appear in the following week's tasue. 





OVERMAN WHEEL CO. 


eoeron WASHINGTON. SEnven GAN FRANCISCO. 


A. G. SPALDING & BROS., Special Agents, 


ewrcaao. NEw VORA. PRILADE Peta. 


THE AMERICAN BELL TELEPHONE CD. 


95 MILK ST., BOSTON, MASS. 


granted to Alexander Graham Bell, March 


This Company owns the Letters Patent . manie and Most Silent. 
re ‘ ; The Premier Typouriter Co. § 
7tb, 1876, No. 174,465, and January 30th, alll sats oes v3 
1877, No. 186,787 ee 


The transmission of Speech by all known | 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such | 
unlawful use, and all the consequences 


thereof, and liable to suit therefor. | 


Industrial, Manufacturing, 
and Uncurrent 


SECURITIES DEALT IN. 


WORDEN & FANSHAWE, 


@ WALL 8ST, NEW. FORK. 








“Old things 
have passed away.” 

The new quick-winding Wa- 
terbury watch requiresabout 
five seconds to wind. It is 
cased in coin-silver, and gold 
filled, cases. 

Stem-set, and jeweled 
movement, make it a perfect 
timepiece. Far better than 
any cheap Swiss watch. 

It is still a low-priced 
watch, but never “given 





” 
away. 
ery fowsier eclls it in various 
‘colgue both for ladies and 
grrtiewes : 


ATENTS! 


MESERS. MUNN & . in connection | 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine "Phten| 





ments, and to act as #olicitors of Paten 
for Inventors. 

In this line of dDusingas they have had forty-fre years’ 
expericner, and now have wnepetied facilities for the 
preparation of Patent Drawings, ®p-ctifications, and the 
prusecution of Applications for Patents in the os 
yay an . ne Nog Countries, Messrs. Mann 

©. alac uttend to the tion of Cav 

riwhte for Books, | abels, ‘ec manke. aed 
Reports on infringements of Patonte. All business in- 
trusted to them is done with spectal care and prompt- 
—_ ms Rk reasonable terms 

let sent free of charge, on application, con- 
tetrtag !\ tuformation about Patents and how to 
cure them; directions concerning Labels, Copyrights, 


Designs, latenta, Ap: . Retesues, —— 
Assigt: 7 7y Rejeet Cases. Hints on the «ale « 
® also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents tm all the principal countries of the world. 


MONN & CO., Solicitors ef Patents. 
361 Broadway. New York. 
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H. W. JOHNS’ Asbestos 


i See StOs. Pipe 
Coverings. 


. Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 
READILY ATTACHED OR REMOVED BY ANY ONE. 
ASBESTOS BOILER COVERIWGS. 
We are prepared to take <<a for «sree Strom F Pipe and Boiler Coverings in any 


H. W. JOHNS MANUFACTURING COMPANY 
Fire-Proot Paints, Liquid Paints, 


» Ww. A Mil F 
H Johns’ Asbestos Iboard, Sheathings, Bubing Tome, 
_ oF wa MAIDEN LANE, ? N.Y. 


denscy Crrv, Cricaco, Prnaoeienia, Boston, Arianta, Lonvon. 








“Improvement the order of the age.” 


‘THE SMITH PREMIER TYPEWRITER 





| Regular 
). Junior 14 styles and sizes 
Folding for the season of 


Daylight 1892, 
| Ordinary $6.00 to $65.00. 


Latest improvements, registers for ex- 
posures ; glass plate attachments; daylight 
loading, etc., etc. Send for catalogue. 


THE EASTMAN COMPANY, 





Important is provements. 
. = All the Essential Features greatly perfected 
RocuESTER, N. Y. | The Most Durable in Alignment. 


All type eteanes in Dessenas eithew it soiling the 
i W. Yu U. sh. A. 








Sinaenandiithe RAINMAKERS IN THE UNITED 
Saws Wanted i ayo ye SAWS States.—A full account of the operations in the produc- 
send us their full address f f Em- tion of rain recently carried out under Federal appro- 

MS ES Book of SA We. now ia edi priations in Yexas. One illustration. Artificial rain 

— F on et introd aN RAL making. By Prof. K. J. Houston. Contained in SCTEN- 

rr ARF RR TIFIC AMERICAN SUPPLEMENT, No. S24. Price 


wonderfut eect upon improving thelr 9 jus. cents. To be had at this office and from all newsdealers 


lity and to hness, --_— 
prices, Address RMERSON, 3 1 rede 
& co. A‘ imited), Beaver alls. | Pa. 





Do U saEzEz POWBR? 
We can supply it with the 


Motor of the 19th Century 
Cost By one at ane hour to 


each indicated horse power. | ON EASY 
“ In worth, not size, my value lies.” ay Pavers 
WZ we 1CYe 
oY) 











What others think of me is stated 


catalogue. 
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